MHWHHCTEPCTBO ITPOCBEILEHU ST POCCUNCKON OEJIEPALIN
MuHucTepcTBO 00pa30BaHus U MOJIOASKHON MONMUTUKU CBEp/IlIOBCKOM 001acTu
VYnpasnenue oOpa3zoBaHus aAMUHUCTpaIuu HukHecepruHcKkoro

MYHHIIUIAIBHOIO PaiioHa
MAQOY CHI Ne 1 r. MUXANJIOBCKA

PACCMOTPEHO COTI'JTACOBAHO
HIMO yuuTteneit 3aMEeCTHUTENb JUPEKTOpa
nHPOPMATUKH
bapa6anosa U.1.
Coxonkuna E.C.
«28» aBrycra 2025T. «29» aBrycra 2025T.
PABOYAS ITPOI'PAMMA

(ID 8326714)
yueOHoro npeamera «Mupopmaruka»

J1s1 o0yyaromuxcsi 7—9 KiaccoB

MuxaiinoBck, 2025



INOACHUTEJIBHAS 3AIINCKA

IIporpamma o uHdopMaTHKe Ha ypOBHE OCHOBHOT'O OOLIEr0 0Opa3oBaHUs COCTaBJIEHA
Ha OCHOBE TpeOOBaHUU K pe3ylibTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTENbHOW MPOrPaMMbI
OCHOBHOTO o0miero obpazosanusi, npeacraBieHHbix B PI'OC OO0, a takxke ¢enepaabHOR
paboueil mporpaMmbl BOCIIUTaHHUS.

IIporpamma no uHpopmaTuke AaéT NpPEACTaBICHHE O LeNAX, oOIIel cTpaTeruu
00y4eHHs, BOCIUTAHUS U Pa3BUTHs OO0yJalOIIUXCA CPEeICTBAaMH MH(POPMATUKUA HAa 0a30BOM
YPOBHE, YCTaHABIMBACT 00s3aTeIbHOE INPEAMETHOE COACp)KaHUE, IMPelyCMaTpUBACT €ro
CTPYKTYpUPOBAHUE 110 pa3zeiaM U TeMaMm.

IIporpamma 1o wMH(pOpMATHKE ONpENENsieT KOJMYECTBEHHbIE W KayeCTBEHHBIE
XapaKTepUCTHKH Y4eOHOrOo MaTepuasa il KaKIOro roja M3Y4YeHHs, B TOM YHUCIE IS
COJZIEPKATEIBHOTO HAINOJHEHUS PA3HOTO BHIA KOHTPOJA (TPOMEXYTOYHOW aTTecTaluu
o0yJaroIuxcs, BCEPOCCUICKUX MPOBEPOUYHBIX PAa0OOT, TOCYJapCTBEHHONM MTOTOBOM
aTTECTAIlUN ).

[Iporpamma 1o wuH(OpPMATHKE SBISETCS OCHOBOH JUIS COCTAaBIICHHS ABTOPCKUX
Y4eOHBIX TPOTPaMM, TEMAaTHYECKOTO TUTAHUPOBAHMS Kypca yUUTEIIEM.

LensamMu wu3ydyeHuss HMHGOPMATUKM Ha YPOBHE OCHOBHOIO o00Iero oOpa3oBaHuUs
SBIISIOTCSL:

(dbopMHpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuUTHS Haykd WH(DOPMATHKH, JOCTIKEHHSIM HAYYHO-TEXHHYECKOTO Iporpecca M
OOIIIECTBEHHON MpPaKTUKM, 3a CYET pa3BUTHSA MpPEACTaBICHUH 00 uHpoOpMaLMU Kak O
BaXHEHIIIEM CTPAaTErMYecKOM pecypce pa3BUTHs JIMYHOCTH, TOCyJdapcTBa, OOIIECTBa,
MOHUMAaHMUsT PO  WH(POPMALMOHHBIX IPOIECCOB, HH(POPMAIMOHHBIX pPECypCcOB U
MH(OPMALIMOHHBIX TEXHOJIOTMH B YCIOBUAX LU(ppoBoi TpaHchoOpMaluu MHOTHX cdep
KHU3HU COBPEMEHHOTO 00OIIECTBA;

o0ecrieyeHre yciaoBUH, CIOCOOCTBYIOIIMX DPAa3BUTHIO aITOPUTMHUYECKOTO MBILIUICHUS
KaKk HEoOXOIWMOTro YCIIOBHS MPO(ECCHOHATBHOW JIEATEIHHOCTH B  COBPEMEHHOM
MH(POPMAIIMOHHOM O0O0IIIEeCTBE, MPE/IOIAraloIero CIOCOOHOCTh O0yJaromerocs: pa3ouBaTh
CIIO’)KHBIE 3aJjaud Ha Oosiee MPOCThIE MOJ33Ja4yM, CPaBHMBATh HOBBIE 337aydl C 3aJa4aMH,
PELIEHHBIMU paHee, ONPEeAeNaTh aru s JOCTH)KEHUS pe3yibTaTa U Tak Jalee;

(dhopMHUpOBaHHE U PA3BUTHE KOMIIETCHIIMI OOYy4YaromuXcs B 0OJACTH HCIOJIb30BaHUS
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA, B TOM WYHCJIE 3HAaHUH, YMEHHHA W
HaBBIKOB paboTHl ¢ MH(OpMaIUei, TporpaMMUpPOBaHMs, KOMMYHHUKALIUM B COBPEMEHHBIX
UGPOBBIX Cpelax B YCIOBHUAX oOecreueHHss MHPOPMALMOHHON O€30MacHOCTH JIMYHOCTH
oOydaromierocs;

BOCIIUTAaHNE OTBETCTBEHHOT'O M M30MPATEIBHOTO OTHOIICHNS K HHPOPMALIUHU C YIETOM
MIPABOBBIX M 3THUYECKHUX AaCMEKTOB €€ pacIpOoCTpaHEHMs, CTPEMIIEHUS K MPOJOJIKEHHUIO
oOpa3zoBaHus B 001aCTH MH(POPMALMOHHBIX TEXHOJOTHH M CO3UIATEIbHON AEATENbHOCTH C
MPUMEHEHHEM CPEeICTB NHPOPMAIMOHHBIX TEXHOJIOTHH.

WNudopmarrka B 0CHOBHOM 00111eM 00pa30BaHUH OTPaKaeT:

CYIIHOCTh MH(OPMATHUKU KaK HAYYHOM AMCUUIUIMHBI, M3ydalolield 3aKOHOMEPHOCTH
NPOTEKaHUs U BO3MOXKHOCTH aBTOMATH3aLUU MH()OPMAIIMOHHBIX INPOLIECCOB B PA3IMYHBIX
cucTeMax;

OCHOBHBIC O0O0JIAaCTH NPUMEHEHHS HH(POPMATHKH, TMPEXKAEC BCero HHGOPMAIMOHHBIC
TEXHOJIOTHH, YIIPABICHUE U COLIHATILHYIO cepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU U UH(OPMAITMOHHOHN e TeTbHOCTH.



N3yuenne wuHGOpPMATUKM OKa3blBAE€T CYILECTBEHHOE BIHUSHHE Ha (OpMHUpOBaHUE
MHUpPOBO33pEHUsI OOy4aroIlerocsi, €ro JKU3HEHHYK IO3MILHMIO, 3aKJIaJblBA€T OCHOBBI
MOHMMAHMs TMPUHLIUINOB (YHKIMOHUPOBAHUS M  HCIOJB30BaHHUA HH(GOPMAIIMOHHBIX
TEXHOJIOTHH KaKk HEOOXOJMMOT0 HHCTPYMEHTA MPAKTUUYECKU JIFOOOH NEATETLHOCTH U OJTHOTO
3 HauOojiee 3HAYMMbBIX TEXHOJOTMYECKUX JOCTHKEHUM COBPEMEHHOW IMBWIM3ALUU.
MHorue npeaMeTHble 3HaHUsL U CIOCOOBI AEATENbHOCTH, OCBOEHHBIE O0YYarOIUMHUCS IPU
M3ydyeHUH MH(POPMATHKH, HAXOJIAT MPUMEHEHUE KaK B paMKax 00pa30BaTelbHOTO IMpolecca
IpU HM3YYCHUU APYTrUX MPEAMETHBIX O0JIaCTel, TaK M B HMHBIX >KU3HEHHBIX CHTYalMAX,
CTaHOBSITCS 3HAUUMBIMU AJ1s1 (POPMUPOBAHMSI KAUECTB JINYHOCTH, TO €CTh OPUEHTHPOBAHBI HA
(bopMHpOBaHKE METAIIPEIMETHBIX M JMUYHOCTHBIX PE3YIbTATOB 00YyUEHUS.

OcHoBHble 3amaun  yuyeObHoro mpeamera «Mupopmaruka» — copMupoBaTh Yy
o0yJaromuxcsi:

[IOHMMaHWE MPHUHLUUIIOB YCTPOHCTBA M (YHKIMOHMPOBAHUS OOBEKTOB IM(PPOBOro
OKpY>KEHHMsI, IPeJCTaBIeHUs 00 MCTOPUU U TEHJCHLUMAX pa3BUTHS MH(OPMATUKH IEpUosa
1 poBOii TpaHCPOPMALIUK COBPEMEHHOTO OOIIIECTBA,;

3HAaHUS, yYMEHUS W HaBBIKM TPAMOTHOM ITOCTAHOBKHM 33Jay, BO3HHUKAIOIIUX B
[IPAKTUYECKOHN JEATeNbHOCTH, I UX PEIIEHUs C IOMOIIbI0 HH(POPMALIMOHHBIX TEXHOJIOTHH,
YMEHUS U HaBBIKH (DOpPMaIM30BaHHOIO ONMCAHUS IOCTaBICHHBIX 3a/]1a4;

0a3oBble 3HaHMSA OO0 WHPOPMALMOHHOM MOJCIUPOBAHUHM, B TOM 4YHCIE O
MaTeMaTHYeCKOM MOJICTHPOBAHUHY;

3HaHUE OCHOBHBIX AIMOPUTMUYECKUX CTPYKTYpP U YMEHHE IPUMEHSTh 3TH 3HAHUS IS
MOCTPOEHMSI AITOPUTMOB PEIICHUS 33/1a4 110 UX MaTeMaTUYECKUM MOJIEIISM;

YMEHHUS M HaBBIKWA COCTABIICHHS MPOCTHIX MPOTPAaMM IO TIOCTPOCHHOMY aJITOPUTMY Ha
OJTHOM M3 SI3BIKOB IIPOTPAMMHUPOBAHHSI BEICOKOTO YPOBHS;

YMEHUS U HaBbIKM 3((HEKTHBHOTO HCIOIB30BAaHUS OCHOBHBIX THIIOB IMPHKJIAIHBIX
nporpamMm (TpHIIOKEHHI) 001Iero Ha3HaueHUs! U UH(OPMAIIMOHHBIX CHCTEM JUIs PELICHUs ¢
UX TIOMOUIBbIO IPAKTUYECKUX 3a7ad, BiIaJieHne 0a30BBIMH HOPMaMHU WH(GOPMAIIMOHHOMN TUKA
Y TIpaBa, OCHOBaMH MH(GOPMAIIMOHHON O€30MaCHOCTH;

YMEHHUE TPaMOTHO WHTEPIPETHUPOBATh PE3yJIbTAaThl PEIHICHUS MPAKTUYECKHX 3ajad C
MOMOIIbI0  MH(OPMALMOHHBIX TEXHOJIOTUH, TNPUMEHATh TOJTy4YE€HHbIE pe3yabTaThl B
MIPAKTHYECKOU IEATEIbHOCTH.

Henu u 3amaun n3ydeHus: ”HPOPMATUKU Ha YPOBHE OCHOBHOTO 001iero oOpa3zoBaHUs
OTIPEJIENIAIOT CTPYKTYPY OCHOBHOTO COJAEp)KaHUS Y4eOHOro HMpeaMeTa B BUJAE CIEIYIOLINX
YeThIPEX TEMATUUYECKUX Pa3/IesioB:

nudpoBasi TpaMOTHOCTb;

TEOPETHYECKIE OCHOBBI MH(POPMATHKH;

JITOPUTMBI U IPOTPAMMHUPOBAHHE;

MH(pOPMAIMOHHbIE TEXHOIOTHH.

Ha n3yuenne nnpopmaTtuku Ha 6a30BoM ypoBHe otBoauTcs 102 waca: B 7 kiacce — 34
yaca (1 gac B Henenio), B 8 knacce — 34 vaca (1 gac B Hegemo), B 9 kinacce — 34 gaca (1 gac B
HEJIEIIO ).

COAEP)XAHUE OBYYEHUA
7 KJIACC
MudpoBasi rpaMoOTHOCTH
Komnbrorep — yHuBepcaibHOe YCTPOHCTBO 00pad0TKH JaHHBIX



KoMmmbelorep — yHUBEpcaabHOE BBIUMCIMTEIBLHOE YCTPOMCTBO, padoTaroliee 1o
nporpamme. TUIbI KOMIBIOTEPOB: NEPCOHANBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE KOMIIBIOTEPHI,
CYNEpKOMIBIOTEphl. MOOUIIBHBIE YCTPOUCTBA.

OcHOBHbIE KOMIIOHEHTBHI KOMIIbIOTEpA M MX Ha3zHadyeHue. [Ipoueccop. OnepaTtuBHas u
JOJICOBPEMEHHAsl MaMsTh. YCTpoWcTBa BBOJAa M BbIBOAA. CEHCOpHBIM BBOJ, JATUYMUKHU
MOOUJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPHUECKON ayTeHTU(UKALINH.

Hctopus pa3BUTUS KOMIBIOTEPOB M HporpaMMHoro obecreuenusi. Ilokonenus
KOMIIbI0TEpOB. COBpEMEHHBIE TEH/ICHLIUU PA3BUTHS KOMIIbIOTEPOB. CyNepKOMIIBIOTEPHI.

[TapanienbHble BBIUACICHUS.

[lepconanbubiii komneioTep. [Ipoueccop U ero xapakTepuUCTUKU (TaKTOBas 4acToTa,
paspsanHocTts). OmneparuBHash mnamMsThb. JlodaroBpemMeHHas mamsaTh. YCTpPOWCTBa BBOAA U
BbIBOZa. OOBEM XpaHMMBIX JAaHHBIX (OIEepaTHBHAs NaMITh KOMIBIOTEpa, XECTKHHA U
TBEPAOTENbHBIN JHUCK, TOCTOSIHHAS TAaMTh cCMapT(dOoHA) U CKOPOCTh JOCTYIA AJISl Pa3IMUHbIX
BHJIOB HOCUTEJNEH.

TexHuka 6€30MacHOCTH U MTpaBUiIa pabOTHI HA KOMITBIOTEPE.

IIporpamMmsl u 1aHHbIE

[IporpamMmMHoe obecrieueHue xKommbioTepa. [Ipuknaanoe mporpamMmmHoe obOecredeHue.
CucremHoe mporpaMMmHoe obecrnieueHue. Cuctemsl nporpammupoBanus. [IpaBoBas oxpaHa
mporpaMM H JaHHbBIX. becrniaTHble M ycioBHO-OeciuiaTHble mnporpammbl. CBoOoaHOE
porpaMMHOe obecrieueHue.

@aiinel ¥ nanku (katanoru). [Ipunnumnel noctpoenus Qaitnoeix cuctem. [lomHoe ums
¢aitna (manku). Ilyte x Qaiiny (manke). PabGora ¢ ¢aitnamu u katamoramu CpeacTBaMu
OTEpAIMOHHON CHCTEMBI: CO3/laHHE€, KONHMpPOBaHUE, IMEepeMEIlleHHEe, NEPEeHMEHOBaHUE WU
ynanenue (QaitnoB u nmanok (karanoroB). Tumsl ¢aiinoB. CBoiicTBa (aiiioB. XapakTepHble
pa3mepsl (ailyIoB pa3iMyYHBIX TUIOB (CTpaHMLA TEKCTa, NEKTPOHHAs KHUTa, (oTtorpadus,
3aIUCh TMIECHU, BUJICOKIIUI, TOJTHOMETPaXHbIN (puiabM). ApxuBanus JaHHbIX. Mcnons3oBaHue
nporpamm-apxuatopoB. Daiinoserii MmeHemkep. [louck QaitioB cpeacTBamMu onepanuoHHON
CHUCTEMBI.

KoMmmbroTepHsle BUPYCBl M Apyru€ BpPEJOHOCHBIE IporpaMmsbl. [Iporpammsr s
3aLUTBI OT BUPYCOB.

KomnblotrepHbie ceTu

O6benuHeHne kKoMmmblOTepoB B ceth. Cerh WHTepuer. BeO-cTpanuna, BeO-cailT.
CrpykTypa aapeco Beb-pecypcoB. bpaysep. IlouckoBsie cuctemsl. [lonck nupopmanuu no
KIIIOYEBBIM CIIOBaM M 1O H300paxkeHH1o. JlocToBepHOCTh HMH(OpMAIUM, MOJY4YEHHOH W3
NHrepHera.

CoBpeMeHHbIE CEpBUCH UHTEPHET-KOMMYHHUKAIUH.

CereBoif 3THKeT, 0a30Bble HOPMBI MH(OPMAIIMOHHONW ATUKM U MpaBa MpH paboTe B
Wutepnere. Ctpateruu 6e3omnacHoro noseaeHus B lHTepHere.

TeopeTnueckne ocHOBbI MHGOPMATHKHU

Nudpopmanus u uHGopMannoOHHbIE IPOLECCHI

Wudopmanus — 01HO U3 OCHOBHBIX OHATHI COBPEMEHHOM HayKH.

Wudopmanus Kak CBeICHUS, NpeAHA3HAYCHHbIE Ui BOCIPHUITUS YEIOBEKOM, U
nHpopManus Kak JaHHBIC, KOTOpPbIE MOTYT OBITH 00pabOTaHBI AaBTOMATH3WPOBAHHOU
CHUCTEMOM.

JIMCKPETHOCTh  JaHHBIX. BO3MOXHOCTh ONHMCAaHUS HENPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C TOMOUIBIO AUCKPETHBIX JAHHbIX.



NudpopmanvoHHblE  MpoLEcChl  —  NPOLECCHl,  CBSI3aHHBIE C  XPaHEHHEM,
peoOpa3oBaHuEM U Niepeiadell JaHHBIX.

IIpeacraBiaenue nHpOpMaALHHU

CumBon. Andasur. MomuHocts andasuta. Pa3sHooOpasue s3bIKOB U angaBUTOB.
EcrectBenHble U (hopMasbHbIe S3bIKH. AJ(aBUT TEKCTOB HA PYCCKOM s3bIKe. JIBOMUHBIN
andaBut. KommuecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIMK) (DUKCHPOBAHHOM
JMHBL B aBoM4yHOM andaBute. [IpeoOpasoBanue m000ro andaBUTa K JIBOMYHOMY.
KonnyectBo pa3nuyHbIX C€JI0B (UKCUPOBAHHON JUIMHBI B andaBUTe ONpeACTIEHHOM
MOIITHOCTH.

KoaupoBanue cuMBOJIOB OAHOro aji(aBUTa C IMOMOIIBIO KOJOBBIX CIIOB B JIPYyroM
andasute, KOAOBas TAONIUIIA, TEKOJUPOBAHUE.

JBouunslii kox. IIpeacraBneHue JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
andasure.

NudopmannoHHblii 00bEM AaHHBIX. BUT — MuUHUManbHas €IUHMIIA KOJIMYECTBA
uHbOpMaMM — JBOWYHBIN paspsa. EnuHunel u3mepeHuss wHOOpMAMOHHOTO 00BEMa
JAHHBIX. buT, OaiT, KUI00ANT, MeradaiT, ruradamT.

CkopocTb nepesauu JaHHbIX. EMMHHUIIBI CKOPOCTH Nepeaayu JaHHbIX.

Koauposanue tekctoB. PaBHoMepHBbIil ko4 HepaBHoMepHbiit koa. Koauposka ASCII.
Bocemubutasie koaupoBku. [lonstue o xomupoBkax UNICODE. JlekonupoBanue
COOOMICHUH ¢ UCTIOIB30BaHNEM PAaBHOMEPHOTO M HEPaBHOMEPHOTO Koja. MHbopMamoHHbIi
00BEM TEKCTa.

Hckaxenue nadopMaiuu npu nepeaaye.

OOmiee mpencraBieHre O HU(POBOM MPEACTABICHUU ayJUOBHU3YaJbHBIX U JPYTUX
HENPEPBIBHBIX JTAHHBIX.

KonupoBanue nera. LlBeroBsie mozenu. Monens RGB. I'myOuna koaupoBaHWS.
[Tanutpa.

PactpoBoe u BekTOopHOE mpencTaBieHue u3o0paxkeHuid. Ilukcenb. Onenka
nH(OPMALIMOHHOTO 00BEMA rpadMueCKUX JaHHBIX IS paCTPOBOTO U300paKEHUSI.

Konuposanue 3Byka. PaspsnHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3aIIUCH.

OneHka KOJIMYECTBEHHBIX apaMETPOB, CBSA3AHHBIX C MPEACTABICHUEM M XPaHEHUEM
3BYKOBBIX (DaiijioB.

NHpopManMOHHBIE TEXHOJIOTHH

TexcToBbIC JOKYMEHTBI

TekcToBble JOKYMEHTBHI W HX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIa, ab3all, CTpOKa,
CJIOBO, CUMBOJ).

TexcToBbIH MpoliecCOp — MHCTPYMEHT CO3/IaHUS, pEAAKTUPOBAHUS U (POpMATHPOBAHUS
tekcToB. [IpaBuna Habopa Tekcra. PenakrupoBanue Texcta. CoiicTBa cumBoioB. Ilpudrt.
Tunel mpudToB (pydnieHble, ¢ 3aceyKkaMH, MOHOIIMpPUHHBIE). TlodyXupHOE M KypCHUBHOE
Hayeptanue. CBoiicTBa a03alleB: rpaHMIIbl, a03allHBIM OTCTYN, WHTEpBaJl, BhIpAaBHUBAHUE.
[Tapametpsl ctpanunbl. CTuiieBoe popmMaTupoBaHHeE.

CrpykTypHrpoBaHue UHPOPMALUU C TIOMOIIBIO CHMCKOB U Tabiui. MHOroypoBHEBbIE
cniickd. Jlob6aBieHue TabiuIl B TEKCTOBBIE IOKYMEHTHI.

BceraBka n300pakeHni B TEKCTOBbIE JOKYMEHTHI. OO0TeKaHNEe N300paKEHUM TEKCTOM.
BxitoueHne B TEKCTOBBIM JOKYMEHT jauarpamM, (opMmyi, HyMepalMH CTpaHMII,
KOJIOHTUTYJIOB, CCBUIOK U IPYIMX 3JIEMEHTOB.



[IpoBepka mnpaBonucanus. PacctanoBka mnepeHocoB. [010coBoii BBOA TEKCTa.
OnTuueckoe pacrno3HaBanue Tekcrta. KommbrorepHbiil nepeBoj. Mcnonab3oBaHue cepBHCOB
WuTepHera s 00pabOTKH TEKCTa.

KoMmnblorepHas rpaguxa

3HaKOMCTBO ¢ TpaduyeckuMHu pefakTopamu. PactpoBbie pucyHku. VMcmonb3oBaHue
rpaduyecKuX MPUMUTHBOB.

Onepanuu penakTHpOBaHHS TpapUUeCKHX OOBEKTOB, B TOM 4YHUCIE LHU(POBBIX
dotorpaduii: U3MEHEHHE pa3Mepa, oOpe3ka, MOBOPOT, OTpaKeHUe, pabdora ¢ obJacTsIMu
(BBIOCIIEHUE, KOMHPOBAHHE, 3aJIUBKA LIBETOM ), KOPPEKILIUS 1IBETA, IPKOCTU M KOHTPACTHOCTH.

Bextopnas rpaduka. Co3aHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CpPEICTBAMU
TEKCTOBOT'O IpOIECCOpa MU JPYrux mporpamm (mpuioxkenuii). JloOaBieHne BEKTOPHBIX
PHUCYHKOB B JOKYMEHTHI.

MyJabTuMeHiiHbIE Pe3eHTANNI

[ToaroroBka MynpTUMEANIHBIX Tpe3eHTanui. Crnaiin. JlobaBieHre Ha Claii]l TeKCTa U
n300paxxeHuii. PaboTa ¢ HECKOJILKUMH CTIai1aMHu.

JloOGaBrieHue Ha ciail ayInoBU3YyalbHbIX JaHHBIX. AHUMAIHS. [ UTIePCCHUTKH.

8 KJIACC

Teoperndeckue 0CHOBbI HHPOPMATHKH

CucreMbl cUMcIeHUS

Heno3unmoHHble W TO3WIIMOHHBIE CHCTEMBI cuucieHus. Andasur. OcHOBaHHE.
Pa3Bépuyras popma 3anucu uyucna. [lepeBoa B JECATHUHYIO CHCTEMY YMCEIN, 3allMUCAHHBIX B
JIPYTUX CHCTEMaX CUMCIICHHUS.

Pumckas cucrema cuucieHus.

JlBonuHas cucreMa cuucienus. [lepeBon uensix uncen B npenenax or 0 go 1024 B
JIBOUYHYIO CHUCTeMY cuuciieHus. BocbmepuuHnas cuctema cuucieHus. IlepeBon umcen u3
BOCBMEPUYHOW CHUCTEMBl B JBOMYHYIO M JIECATHMYHYIO CHUCTEMbl U  0OpaTHO.
HlecTHaamarepuynas cucreMa cuucieHus. [lepeBox yrcen U3 meCTHAANATEPUIHON CHCTEMBI
B JIBOMYHYIO, BOCBMEPHUHYIO U JIECATHYHYIO CUCTEMBI U 00PaTHO.

Apudmernueckue onepauy B JBOUYHON CUCTEME CUUCIICHUSI.

DJieMeHThl MaTeMATHYeCKOii JTOTHKH

Jlornyeckue BbICKa3bIBaHMs. JIornueckrne 3HAUYCHHUS BBICKAa3bIBAaHUA. DIIEMEHTapHbBIE U
COCTaBHBIE BBICKa3bIBaHMs. Jlormyeckwe omepanuu: «nW» (KOHBIOHKIHS, JIOTHYECKOE
YMHOXKEHUE), «HJIN» (IU3BIOHKLMS, JOTHYECKOE CIOXKEHHE), «HEe» (JIOTHYeCKOe OTPHUIIAHHE).
[Tpuoputer normveckux omnepauuii. OnpenenseHne HCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHMA,
€CITM W3BECTHBI 3HAYCHHS MCTUHHOCTH BXOISIIMX B HETrO AJIEMEHTAPHBIX BBICKA3BIBAHHIA.
Jlornueckue BblpakeHus. [IpaBuia 3ammcu normdeckux BblpaskeHui. Iloctpoenue Tabmuiy
HMCTUHHOCTH JIOTHYECKUX BBIPAKECHUH.

Jlornyeckue 351eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI U IPOrPaMMHUPOBaHHE

HcnoaHuTe M M aJIrOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMH

[Tonstue anroputma. McnomHUTEeNnu aaropuTMoB. ANTOPUTM Kak IUIAH YIpPaBICHUS
HCTIOJTHUTEJIEM.

CgoiictBa anroput™a. CriocoObl 3amucu anroputMa (CIOBECHBIN, B BUIE OJOK-CXEMBI,
nmporpamma).



AJroputTMUYecKue KOHCTpYKUMHU. KoHCTpyKIus «cnenoBanuey. JIMHEHHBIN alropuTMm.
OrpaHu4eHHOCTh JIMHEMHBIX AITOPUTMOB: HEBO3MOXHOCTH IIPELYyCMOTPETH 3aBHUCUMOCTb
II0CJIEZI0BATEIBHOCTH BBINOIHAEMBIX IEHCTBUN OT UCXOAHBIX JaHHBIX.

KoHCcTpykuusi «BeTBIEHHE»: TONHAas ¢ HemonHas ¢opmbl. Brimonnenue wu
HEBBIIIOJIHEHUE YCIOBUS (MCTUHHOCTb U JIOXKHOCTh BbICKa3biBaHMA). IIpocTeie U cocTaBHBIE
YCIIOBUH.

KoHcTpyKLus «I1OBTOPEHUS»: LUKIBI C 33JaHHBIM YUCJIOM ITOBTOPEHUH, C YCIOBHEM
BBIIIOJIHEHM S, C IEPEMEHHOM LIUKJIA.

Pazpabotka 17151 GopManbHOIO HCHOIHUTEINS AJITOPUTMA, IPUBOSALLETO K TpeOyeMoMy
pe3yabTaTy NpU KOHKPETHBIX MCXOJIHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aIrOPUTMOB C
WCTOJIb30BAHUEM ITMKJIOB M BETBICHHUU Ul yIpaBlieHUs (OPMAIbHBIMU HCIOJHUTEISIMH,
TakuMu kak PoOot, YUepemamika, UepTé&xHuk. BhimogHeHHE aaropuTMOB BpPYYHYIO M Ha
KomrnbtoTepe. CUHTaKCUYECKUE U JJOrHyeckue omuoku. OTKa3bl.

S3BIK IPOrpaMMHUPOBAHUS

Azpik  mporpammupoBanus  (Python, C++, Ilackans, Java, C#, IlxonbHbii
ANTOpUTMUYECKUN S3BIK).

Cucrema nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.

IlepemenHasd: Tunm, wuMs, 3HadueHue. Llenble, BEUIECTBEHHBIE W  CHMBOJIbHBIE
[IEPEMEHHBIE.

Omneparop npucBauBaHus. ApuMETHUECKUE BBIPAKECHUS U TOPSIOK UX BBHIYHCICHUSI.
Onepanuu ¢ LeIbIMA YUCIIaMU: LENOYUCIEHHOE JEIEHNE, OCTATOK OT JEICHUS.

Bernenus. CocraBHbIe YCIOBHS (3allMCh JIOTMYECKMX BBIPQXKEHUH Ha H3y4yaeMOM
s3bIKE TporpamMmupoBaHus). HaxoxkieHne MuUHUMyMa M MakCUMyMa M3 JIBYX, TpE€X U
4eThIpEX uncen. Pemenne kBaapaTHOro ypaBHEHHUsI, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

JuamoroBass OTJIajKa MpOrpaMM: IIOIIArOBOE BBINOJIHEHHWE, INPOCMOTP 3HAYEHUM
BEJIMYMH, OTJIa{0YHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.

Hukn c¢ ycnoBuem. Anroput™m EBkimpa ains HaxoxXAeHUsS HauOOJBIIEro O0OIIEro
NeNuTeNsl JBYX HaTypaJlbHbIX uMcen. Pa3OueHune 3amucu HaTypalbHOrOo 4YHClIa B
MO3UIIMOHHOM CUCTEME C OCHOBAaHMEM, MEHBIIIUM WM paBHbIM 10, Ha OTJENbHBIE IIU(PHI.

[Mukn ¢ nepeMeHHOW. AJITOPUTMBI MPOBEPKU IEIMMOCTH OAHOIO ILIEJIOr0 4ucia Ha
Jpyroe, MPOBEPKH HAaTypalbHOIO YKCIIa Ha IPOCTOTY.

OO0paboTka CHUMBOJBHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHBIE.
[TocumBonpHast o0paboTka cTpok. IloacuéT 4YacTOThl MOSBIEHUS CHUMBOJA B CTpOKE.
Berpoennbie GyHKIMM 11 00pabOTKU CTPOK.

AHaJIM3 aJITOPUTMOB

Onpenenenre BO3MOXKHBIX PE3yJIbTaTOB paOOThl aJrOpUTMAa MPU JTaHHOM MHOKECTBE
BXOJIHBIX JJaHHBIX, ONPEJECIICHNE BO3MOXKHBIX BXOJHBIX JIaHHBIX, MPUBOASAIINX K JAHHOMY
pe3yJbTary.

9 KJIACC

Hudgposas rpaMOTHOCTH

I'mo6anbHas ceTb UHTEpHeT U cTpaTernu 0€30MacHOrO NMOBeE/ICHUS! B Hel

I'moGanbnas cetb UnTepHer. IP-anpeca y3noB. CereBoe XpaHeHHE NAaHHBIX. MeTo/bI
UHAWBUYAJIBHOTO W KOJUIEKTMBHOI'O pa3MeIleHus HOBOW uHpopmauuu B VHTepHere.
bosbiive nanHble (MHTEPHET-IaHHBIE, B YACTHOCTH JJaHHBIE COLIMAIbHBIX CETEN).

[lonatue 00 wuHpopManuoHHOW  O€30MacHOCTH. YTPO3bl  HH(POPMAITMOHHOU
6e30macHOCTH Ipu paboTe B III0OATBHON CETH M METOJbl MPOTHBOJCHCTBUS uM. [IpaBuia



Oe3onacHoi ayreHTH(HKanuu. 3ammTa JudHOW MHpopManuu B MHTepHere. be3zomacHbie
crpareruu noseneHus B MHtepHere. IIpenynpexaeHue BOBICYEHUS B JECTPYKTHBHbBIE U
KpUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (KUOEpOYyIUIMHT, (GUIIMHT U APYTHE (HOPMBI).

Pa6ora B MH()OPMALIHOHHOM NPOCTPAHCTBE

Bunsl nesrenbHocTH B VIHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHbBIE CEPBUCHI
(mourtoBast ciyx0a, BUIICO-KOH(EPEHII-CBA3b M IPYTHE), CIPABOYHBIC CIIY)KObI (KapThl,
pacrucaHust W JIpyTue), TOUCKOBBIE CIYXObI, CIy)KObl OOHOBJECHHS MPOTPAMMHOTO
obecriedeHus: U Apyrue cirykO0bl. CepBHCHI TOCYIapCTBEHHBIX yciyr. O0MauHble XpaHUIIHILA
naHHbIX. CpeacTBa COBMECTHOH pa3pabOTKM JOKYMEHTOB (oHJaiH-oducel). IIporpamMmmHuoe
obecrieyeHrne Kak BeO-CEpBUC: OHJIAITHOBBIE TEKCTOBBIE U TpaUuUECKUe PEeNaKTOPbl, CPebl
pa3paboTKu POrpaMM.

Teopernuyeckue 0CHOBbI HH(POPMATHKH

MopaeaupoBaHue Kak MeTO/] NO3HAHUS

Mogens. 3agauu, peniaeMsle ¢ MOMoLIbo MojenupoBanus. Kiaccudukanuu Mozaenei.
MarepuanbHble (HaTypHbIE) W WHGOpPMAMOHHBIE Mojenu. HempepblBHBIE M TUCKPETHBIC
monenu. Hmuranmonneie moxaenu. Mrpossie Monenu. OleHKa aJeKBaTHOCTH MOJIEIH
MOJICIUPYEMOMY OOBEKTY U LIEISIM MOJIEITUPOBAHUS.

Tabnuunbie Mosenu. Tabnuua kak npeacTaBlIeHUEe OTHOIIECHUS.

ba3bl nannbix. OTO0p B TaONMUIIE CTPOK, YAOBIECTBOPSAIONINX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepmmna, pebpo, myts. OpueHTHpPOBaHHBIE M HEOPUEHTHPOBAHHBIC TPadBbI.
Jlnuna (Bec) pebpa. BecoBast matpuia rpada. nuna nytu mexay BepirHamu rpada. [louck
ONTUMAJILHOTO NMyTH B rpade. HauanpHas BeprinHa (MICTOUHUK) U KOHEYHAs BEPIIMHA (CTOK)
B OpUEHTHpPOBaHHOM rpade. BpuucieHne KomMYeCTBa TIyTe B  HAlpaBICHHOM
AIMKIIMYECKOM Tpade.

HepeBo. Kopenb, BepummHa (y3en), JucT, peOpo (ayra) aepeBa. Bricota nepesa.
ITonnepeso. IIpumeps! ncnosnb3oBanus aepeBbeB. [lepebop BapaHTOB ¢ IOMOIIBIO JAepeBa.

[TonATHE MaTeMaTHYECKON MOAEIH. 3a/1auH, pelraeMble C IIOMOIIBI0 MaTEMATHIECKOTO
(KOMIBIOTEPHOT0) MoAenupoBaHud. OTiIMYuMe MaTeMaTUYecKOM MOJENU OT HaTypHOU
MOJIEJIN ¥ OT CJIOBECHOTO (JIMTEPATypHOTr0) OMUCaHUsI OOBEKTa.

Otanbl  KOMIBIOTEPHOIO  MOJEIMPOBAHUSA: IMOCTAaHOBKA 3aJaud, IOCTPOEHHE
MaTeMaTHYeCKOW MOJIeNM, TpOorpaMMHasl peaju3alus, TEeCTUPOBAaHHE, IPOBEICHHE
KOMITBIOTEPHOT'O SKCIIEPHUMEHTA, aHAJTU3 €T0 Pe3yIbTaTOB, YTOUHEHHE MOJICIIH.

AJITOPUTMBI U IPOrpaMMHUPOBaHHe

Pa3paGoTka aJropuTMoB U NpOrpamMm

PazOuenne 3amaum Ha mnom3amaun. COCTaBlieHHE alTOPUTMOB M TIPOTPaMM C
WCTIOJIh30BAHUEM BETBJICHHUH, IWKIOB W BCIIOMOTATEIBHBIX aJITOPHUTMOB ISl YIIPABICHUS
ucrnoiHuTeneM PoOoT wim ApyruMy UCTIIOHUTENAMH, TAKUMU Kak Yepemnaiika, YepTEXHUK U
JIPYTUMHU.

Tabnuunbie BenuuuHbl (MaccuBbl). OxHOMepHBIE MaccuBbl. COCTaBlieHHE M OTJIaJKa
MpOrpamMM, pEATM3YIOIIUX THUIOBBIE aJITOPUTMBI OOpPAaOOTKM OJHOMEPHBIX YHCIOBBIX
MacCHUBOB, Ha OJHOM U3 53bIKOB mIporpammupoBanus (Python, C++, Ilackans, Java, C#,
HIkonbHBI ANTOpUTMHYECKUN SI3BIK): 3alOJIHEHME YHCIOBOTO MAacCHBa CIydailHBIMHU
YHUCIaMH, B COOTBETCTBMM C (OPMYJIOM HIM HyTEM BBOJA YHMCEN, HAXOXKAECHUE CYMMBI
JIEMEHTOB MacCHBa, JTUHEHHBIN MOUCK 3aJaHHOTO 3HAaYEHUsI B MACCUBE, MOJCUYET IEMEHTOB
MacCcHBa, YJOBJETBOPSIOIIMX 33aJaHHOMY YyCJOBUIO, HAaXOXXJACHHE MHUHUMAJIBHOTO
(MakcuManbHOrO) A5emMeHTa maccuBa. CopTUpOBKa MacCuBa.



O6pa60TKa IIOTOKa  JaHHBIX: BBIYHMCIICHHUEC  KOJIMYECCTBA, CYMMEI, CpEOHETO

apu(MeTHuyecKoro, = MHUHHMAJIBHOIO M  MAaKCHUMaJbHOTO  3HAYEHUS  DIJIEMEHTOB
IIOCJIEI0BATEIbHOCTH, YAOBJIECTBOPSIOIIMX 3aJaHHOMY YCIIOBUIO.
YupasieHue

Vnpasnenue. Curnan. O6partHas cBs3b. [lonydeHue curuanoB oT HU(QPOBBIX JaTYUKOB
(kacaHusi, paccTOsIHMSA, CBeTa, 3Byka M JApyroro). IIpumepsl HCIONb30BaHUS NPUHLMIIA
oOpaTHOW CBSI3M B CHUCTEMaxX YIPABICHUS TEXHUYECKHMMHU YCTPOWCTBAMH C IOMOIIBIO
JaTYNKOB, B TOM YHCIIE B POOOTOTEXHUKE.

IIpumepbl pPOOOTH3UPOBAHHBIX CUCTEM (CHUCTEMa YIpPaBIEHUS JIBUKEHHEM B
TPAHCHOPTHOH cHUCTEMe, CBapOuHas JIMHUS aBTO3aBOJIa, aBTOMATU3MPOBAHHOE YIIPABICHUE
OTOIUIEHHEM JIOMa, aBTOHOMHAsl CUCTEMa YIPABJIEHUS TPAHCIIOPTHBIM CPEACTBOM U JIpYrue
CUCTEMBI).

NudopManoHHbBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JUIbI

[lonsitTue 00 >1eKTpOHHBIX Tabiuuax. Tumbl JaHHBIX B sSlYEHKAX AIIEKTPOHHOMN
tabmunpl. PenaktupoBanue u popmarupoBanue tadbmaui. BeTpoeHHbIe GyHKIMU A7 TOMCKA
MakCUMyMa, MUHUMYMa, CyMMbl M cpenHero apugmerndyeckoro. CopTHpoBKa JaHHBIX B
BbIJIeJIECHHOM Juana3oHe. IloctpoeHue naumarpamm (TUCTOrpamma, KpyroBas Juarpamma,
TOUYEYHas fuarpamma). BeiOop Tumna quarpamMmel.

[IpeoOpazoBanne Gopmyn mnpu kKonupoBanud. OTHOCUTENbHas, aOCONIOTHAsT U
CMelIaHHas ajipecalusl.

VYciioBHBIE BBIYMCIEHHS B AJIEKTPOHHBIX TaOnmuuax. CyMMHpOBaHHE U IOJACYET
3HAYEHUH, OTBEYAIOIIMX 3aJaHHOMY YycioBHio. OOpaboTka OOJbIIMX HAOOPOB JIaHHBIX.
YucneHHOe MOJIETMPOBAHUE B DJIEKTPOHHBIX TaOIUIIaX.

NudopmanuoHHbIe TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Poinb nH(pOpMAIIMOHHBIX TEXHOIOTUH B pa3BUTHH 3KOHOMUKHM MHpa, CTPAHbl, pETHOHA.
OTKpBITEIE 00pa30BaTENIbHBIE PECYPCHI.

[Ipodeccun, cpsizanHble ¢ MHDOpPMATUKOW M HMH(OPMALMOHHBIMU TEXHOJOTUSAMHU: BeO-
au3aiiHep, TNPOrpaMMUCT, pa3palOTYMK MOOMIIBHBIX IMPHUJIOXKEHUH, TECTHPOBIIUK,
apXUTEKTOp MPOrpaMMHOT0 OOECNEYeHHUs, CHEeUUANIUCT MO aHAIN3Y JAaHHBIX, CUCTEMHBIH
aJIMMHUCTPATOP.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUAA MMPOI'PAMMBbI o
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne nHpoOpMaTUKU Ha YPOBHE OCHOBHOTO 0OOIIEro oOpa30BaHUs HANpPaBJICHO Ha
JOCTUXKEHHE 00YYaroIUMHUCS JTHUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX pPe3yJIbTaTOB
OCBOEHHUS COJIEpKaHusl yueOHOro MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yabTaThl UMEIOT HANPABIEHHOCTh HAa PELIEHUE 3a]a4 BOCIMTAHHUS,
Pa3BUTHA U COLMATIN3AIUHN 00yYarOIINXCs CPECTBAMHU Y4eOHOTO IpeMeTa.

B pesynbraTe n3ydenns nHGOPMATHKH HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs y
oOyyarorerocst 0y1yT c(hopMHUpPOBAHBI CIEIYIONIUE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOIIEHHWE K OTCUYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U
HaydyHOMY HACJEIUI0, IIOHMMaHHE 3HauyeHUs WHGPOPMATHKM KaK HAyKH B IKHU3HHU
COBPEMEHHOTr0 00IIeCcTBa, BIAJCHUE JOCTOBEPHON MH(pOpMaLueil 0 mepeaoBbIX MHUPOBBIX U
OTEYECTBEHHBIX JIOCTHKEHUSAX B 00JacTH MH(POPMATUKH M MH(POPMALUOHHBIX TEXHOJOTHIA,



3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAHUAX O LHUQPPOBOM TpaHchopMalMKU COBPEMEHHOTO
00111eCTBa;

2) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OpHUEHTAIIVS HA MOPAJLHBIC IICHHOCTH U HOPMBI B CUTYaIlMsIX HPABCTBEHHOI'O BHIOOPA,
TOTOBHOCTh OLIEHUBAaTh CBOE MOBEACHHE M TIOCTYNKH, a TaKXKe IMOBEACHHE M IOCTYIKHU
OpYTUX JIOAeH C MO3UIMM HPABCTBEHHBIX W IPABOBBIX HOPM C Y4YETOM OCO3HAHUS
MOCIIEACTBUI TIOCTYIKOB, aKTUBHOE HEMPHUSATHUE aCOLMAIBHBIX MOCTYIIKOB, B TOM YHCJIE B
NHurepHere;

3) rpaskIaHCKOT0 BOCIIUTAHUSA:

MIPEJICTABJICHUE O COLMUAIbHBIX HOPMAax M MPaBUIAX MEXKIMYHOCTHBIX OTHOLIECHUH B
KOJUIEKTHBE, B TOM YHCJIC B COITMAIBHBIX COOOIIECTBAaX, COOOICHUE TTPABIII 0€30MaCHOCTH,
B TOM 4YHCIIE HAaBBIKOB O0€30MacHOrO TIOBEICHUS B WHTEPHET-CPElE, TOTOBHOCTh K
pa3HoOO0pa3HONW COBMECTHOHM [EATEIbHOCTH INPHU BBIMTOJIHEHUU YYEOHBIX, MO3HABATEIBHBIX
3a/1a4, CO3JJaHUU y4EOHBIX POEKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIIH B
MpoIIecce ATON y4eOHOM JIeATETbHOCTH, TOTOBHOCTh OIICHUBATH CBOE IMOBEJCHUE M TIOCTYIIKU
CBOMIX TOBAapUIICH C IMO3WIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHS
MOCIIEACTBHM MOCTYIKOB;

4) HeHHOCTell HAYYHOI0 MO3HAHUA:

cOPMUPOBAHHOCTh ~ MHPOBO33PEHYCCKHX  NpPEACTaBICHUA 00  wmHbOpManuu,
WH()OPMALMOHHBIX TpoIleccaX W HMH(DOPMAIMOHHBIX TEXHOJOTHSAX, COOTBETCTBYIOIINX
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAyKHM W OOIIECTBEHHOW MPAKTUKH M COCTABISIOLIUX
0a30BYI0 OCHOBY JJIsl IOHMMAaHUS CYIITHOCTH HAYYHOW KapTUHBI MUPA;

WHTEpeC K OOYUYECHHIO M MMO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000Opa30BaHMUIO, OCO3HAHHOMY BBIOOPY HAIMPABIEHHOCTH W YPOBHS OOY4YeHHUS B
JaTbHEHIIIEM;

OBJIaJICHHE OCHOBHBIMH HABBIKAMH HCCIEIOBATEIbCKON EATEIbHOCTH, YCTAHOBKA Ha
OCMBICIICHHE OTIbITA, HAOJIOJCHHMA, IMMOCTYIKOB W CTPEMJICHHE COBEPIICHCTBOBATH ITYTH
JOCTHKCHUS HHIUBUYyaIbHOTO U KOJUIEKTUBHOTO OJIarOMoJTyYHs;

chOpMUPOBAHHOCTh ~ WH(MOPMALMOHHOW  KYJIBTYpPhl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIFHOM ~ pabOTBl €  yuyeOHBIMH  TEKCTaMH, CIPAaBOYHOW  JIUTEPATypoOil,
pPa3HOOOpPa3HBIMU  CPEJCTBAMH  HH(POPMAIIMOHHBIX TEXHOJIOTHH, a TakkKe YMEHUs
CaMOCTOSITEITLHO OIPEICISATh SN CBOCTO O0yUYeHUs, CTaBUTh U (OPMYIUPOBATH JIJIsl CeOs
HOBBIC 3a7]aud B y4€Oe M MO3HaBaTeIbHOU JAEATEIHHOCTH, PA3BUBATh MOTHBBI M MHTEPECHI
CBOCH MMO3HABATEIHHON AEITETFHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbS:

OCO3HAaHWE IIEHHOCTH JKHM3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JI0POBBIO,
yCTaHOBKA Ha 3JIOPOBBIM 00pa3 >KM3HMU, B TOM YHUCIIE U 32 CYET OCBOCHHS M COOIOJICHUS
TpeOoBaHMI1 6e30MacHO IKCIITyaTaIlluu CPEJACTB HHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA,

6) TPy10BOr0 BOCIMTAHMSA:

MHTEpEeC K TMpaKkTUYecKoMy H3y4deHHIo mpodeccuii U Tpyda B  cdepax
npodeccnoHaNbHON AESITEeNFHOCTH, CBSI3aHHBIX ¢ MH(QOPMATHKOW, MPOTPAMMHPOBAHHEM U
MH(OPMALIMOHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTH)KEHUAX HAYKH MHPOPMATUKU U
Hay4YHO-TEXHHUYECKOT 0 Iporpecca;

OCO3HAHHBIM BBHIOOP M TIOCTPOCHHWE HWHAWBHIYAIBLHOW TPACKTOPHUH OOpa3OBaHHs U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEI;



7) 3K0JI0ru4eCcKOro BOCIMTAHMS:

OCO3HAHME TI00aTBHOIO XapaKTepa HKOJOTHUYECKUX MPOOJIeM U IyTel UX pelIeHus, B
TOM YHCJIE C YI4ETOM BO3MOKHOCTEH MH()OPMAIIMOHHBIX U KOMMYHHUKALMOHHBIX TEXHOJIOTHIA;

8) apantanmu oOy4yamomerocss K HM3MEHSIIOIIUMCS YCJIOBHSAAM COLMAJBHOH M
NMPHUPOIHOH Cpe/bl:

OCBOGHHME OOYYarOIIMMHUCSA COLMAIBHOIO OIbITa, OCHOBHBIX COLIMAIBHBIX POJIEH,
COOTBETCTBYIOLINX BEIYLICH NEATEILHOCTH BO3pacTa, HOPM H MpaBWJl OOIIECTBEHHOTO
noBeaeHuss, (opM comMaNbHON JKM3HM B TpyNmax M cooOIIecTBaX, B TOM YHCIE
CYHIECTBYIOIIMX B BUPTYaJIbHOM IPOCTPAHCTBE.

METAIIPEIMETHBIE PE3YJIbTATBI

MerarnpeqMeTHble pe3yJabTaThl OCBOCHHUS MPOrpaMMbl MO WH(POPMATHUKE OTPAXKAIOT
OBJIQJICHUE  YHUBEPCAJIbHBIMH  y4eOHBIMH  JEHCTBHAMH  —  IIO3HABATEIbHBIMHU,
KOMMYHHMKATUBHBIMH, PETYJIATUBHBIMH.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YU4eOHbIC e CTBUSA

Ba3oBbie Joruyeckue aeiicTBus:

YMEHHE ONPENeNATh MOHSITHUS, CO3AaBaTb OOOOIEHUS, YCTaHABJIMBATH AHAJIOIHH,
KJaccu(UUUpoBaTh,  CaMOCTOATEIBHO  BBIOMpaTb  OCHOBAaHUS M KpPUTEpUH iAo
KJIacCcU(UKALMY, YCTaHABIMBATH IPUYMHHO-CIEICTBEHHBIE CBS3M, CTPOUTH JIOTHYECKHE
paccyXaeHusl, JeJlaTh yMO3AKJIIOUeHUs (MHAYKTUBHbIE, NEAYKTUBHBIE M [0 AHAJIOTUU) U
BBIBO/JIbI;

YMEHHUE CO037aBaTh, NMPUMEHATh U NPeoOpa30OBbIBaTh 3HAKM U CHUMBOJBI, MOJEIU U
CXEMBI JJIs pelIeHus] y4eOHBIX U O3HABATENbHBIX 33/1a4;

CaMOCTOSITENIbHO BBIOMpaTh croco0 pemieHns yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHMs], BBIOMpaTh Haulosiee MOAXOASIMH € Y4ETOM CaMOCTOSITENILHO
BBI/ICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCKue NeHCTBHA:

(GbopMynHpoBaTh BONPOCH], PUKCUPYIOLIUE PA3pPhIB MEXAY pealbHbIM U KeJIaTeIbHbIM
COCTOSIHUEM CUTYyalluH, 00BEKTa, 1 CAMOCTOSATEIBHO YCTaHABINBATh HICKOMOE U JIaHHOE;

OLIEHUBAaTh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAINIO, MOIYUYEHHYIO B XOJe
UCCIIEIOBaHMS;

MIPOrHO3MPOBaTh BO3MOYKHOE JajbHEiIlee pa3BUTHUE IIPOLECCOB, COOBITUH U UX
MOCJICACTBHS B aHAJIOTUYHBIX WM CXOJHBIX CUTYAIUsX, & TAKXKE BBIABUTATh MPEANOI0KEHUS
00 MX pa3BUTUU B HOBBIX YCJIOBHUSAX M KOHTEKCTaX.

Padora ¢ undopmanmeii:

BBIBJIATH  JepuuuT UHGOpMALMU, JIAaHHBIX, HEOOXOAWMBIX Ui  pelleHus
MMOCTaBJICHHOM 3aJ1a49M;

NPUMEHATh PA3IMYHBIE METOABI, MHCTPYMEHTHl M 3alpochl NMpH MOUCKE M OTOOpe
uHbOpMAllMK WM JaHHBIX W3 UCTOYHUKOB C Y4YETOM NPEAJIOKEHHON yuyeOHOH 3ajauu u
3aJlaHHBIX KPUTEPUEB;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMHPOPMAIUIO
pa3NUYHBIX BUAOB U (POPM IpPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeAcTaBiIeHUs HHGPOpMALMU U
WUTIOCTPUPOBATh pelllaeMble 3aa4l HECTIOKHBIMHM CXEMaMH, AMarpaMMaMy, HHOU rpapuKon
M UX KOMOMHAIUIMU,

OLIEHUBATh HAAEKHOCTh MH(OPMAIMH IO KPUTEPHUSIM, MPEIIOKEHHBIM YUYUTEIEM WIIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITENILHO;



3G (GEKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMALIHIO.
KoMMyHHKaTHBHBbIE YHHUBEpPCAJbHbIE y4eOHbIe JeilcCTBUS

OO0menue:

COIOCTABJIATh CBOM CYXICHHMS C CYXACHUAMU JPYI'MX YYaCTHUKOB JMAJIOra,
OoOHapy>KUBaTh pa3IMYMe U CXOJCTBO NO3ULIUH;

NyOoJIMYHO TPEACTaBIATH PE3YyNbTaThl  BBINOJHEHHOIO OIBITa  (IKCIEPUMEHTA,
HCCIIEIOBaHMsI, IPOEKTA);

CaMOCTOSITENILHO BBIOMpATh (hOpMaT BBICTYIUICHHSI C Y4ETOM 3a/a4 MPE3CHTAIH U
0COOEHHOCTEM ayJqUTOpPUU U B COOTBETCTBMM C HUM COCTaBJISATH YCTHBbIE U IHCbMEHHBIE
TEKCThI C UCIIOJIB30BaHUEM WIUTFOCTPATUBHBIX MATEPUAIIOB.

CoBMecTHast 1eITEJILHOCTD (COTPYAHMYECTBO):

[IOHUMAaTh U HMCHOJb30BaThb INPEUMYIIECTBA KOMAHJIHOM M MHAMBHUIYaJIbHON pPabOTHI
IIPU pEIIeHUH KOHKPETHOM MpoOsieMbl, B TOM YHUCJE HpPU CO3/JAaHUM HH(DOPMAIMOHHOTO
IIPOJyKTa,

MPUHUMATH 1IeJTb COBMECTHON MH(OPMAIIMOHHON JEeSITeILHOCTH TI0 cOopy, 00paboTke,
nepenade, QopManuzauud MHGOPMALMK, KOJUIEKTUBHO CTPOMTbH JEHCTBHS 1O €€
JOCTHKEHHUIO: PACHpPENeNATh POJIM, JOrOBApUBATBHCS, OOCYXJIaThb HPOLECC U Pe3yibTar
COBMECTHOH paboThI;

BBITIOJIHATH CBOIO YacTh Pa0bOTHI ¢ WHpOpManuel il WH(OOPMAIOHHBIM MTPOIYKTOM,
JIOCTUTasl KaueCTBEHHOIO pe3yjbTaTa IO CBOEMY HAMpaBICHUI0 U KOOPAMHHUPYS CBOU
JeUCTBUS C JPYTUMH YIEHAMH KOMaH/Ibl;

OLIEHMBATh KauecTBO CBOEro BKJIaJa B OOMMN HHGOPMALMOHHBIM MPOAYKT IO
KPUTEPUSIM, CAMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBUS;

CpaBHMBaTh pPE3ylbTAaThl C MCXOJHOW 3aJayeil M BKJIAJ KaXKIOro 4YiIeHa KOMAaHJIbl B
JOCTH)KEHHE PE3yNbTaTOB, Pa3leNiATh cepy OTBETCTBEHHOCTH M IMPOSBIATH TOTOBHOCTH K
IIPEIOCTABIICHUIO OTYETA TIEpe] TPYIIION.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranuzanmusi:

BBISIBJIAT B )KU3HEHHBIX U YUEOHBIX CUTYALMSAX MPOOIeMbl, TpeOYIOIINE PELICHNUS;

OPUEHTUPOBATHCS B PA3IMUYHBIX MOAXOJAaX K NMPHHITUIO PEUIeHUH (MHAWBUIYAIbHOE
MIPUHSATHE PEILICHUH, IPUHATHE PELIEHUN B IPYIIIE);

CaMOCTOSITEJIbHO COCTaBIISATh AJITOPUTM pPELIEHUs 3a1adyd (WIK €ro 4acTbh), BHIOMpPATh
croco0 pemeHust y4eOHOM 3amaud C y4€TOM HMMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh NPEJIaraéMble BApUaHThl PEILICHU;

COCTaBJIATh IUIAH JIEHCTBUHM (IUIaH pealn3allid HaMEYeHHOI'O ajropUTMa pelleHus),
KOPPEKTUPOBaTh MPEUIOKEHHBIN alIrOpuTM € Y4E€TOM TIOJyYEHHUS HOBBIX 3HAHMHA 00
H3y4aeMOM OOBEKTE;

JieNaTh BBIOOP B YCJIOBUSAX IMPOTHBOPEYMBON MH(POPMALUU U OpaThb OTBETCTBEHHOCTH
3a peleHue.

CamokoHTpOJIBb (peduiexcusi):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIMH U peIIeKCUH;

JlaBaTh OLEHKY CUTYallMH U NPEAIararh IjiaH €€ N3MEHEHUS;

YUUTBIBaTh KOHTEKCT W NPEABUAETh TPYJHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh HpHU
peleHny yueOHOM 3a1auu, aJalnTHPOBaTh PEIIEHUE K MEHSIOIIUMCS 00CTOSTEIbCTBAM;



OOBSICHATh NPUYMHBI JOCTHKEHMs (HEJOCTMXKEHUS) PE3ysbTaTOB MH()OPMALMOHHOM
NesTeIbHOCTH, /1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY, YMETh HAXOJIUTh IO3UTUBHOE B
IIPOU3OLICAIIEH CUTYALINH;

BHOCUTh KOPPEKTHBBl B JCSATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIINXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBHSIM.

IMOLUMOHATbHBI HHTEJIEKT:

CTaBUTH ce0sl HA MECTO JIPYTOro YeIOBEKa, IOHUMATh MOTHBBI 1 HAMEPEHUS IPYTOro.

IIpunsiTue cedst M APyrux:

0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIUPOBATH BCE BOKPYT AK€ B YCIOBUSAX OTKPBHITOTO
J0CTyMA K JII0OBIM 00bEMaM MH(OpPMAITIH.

NPEJMETHBIE PE3YJIbTATHI
K xonmy oOyuenus B 7 kiacce y oOyuwaromierocss 0yayT chopMHUpPOBaHBI CIEIYIOIIHE
YMEHHUS:

MOSICHATh Ha TIpUMepax CMBICI TOHSATHH «uH(pOpMAIHD», «UH(OPMAIIMOHHBIN
mporecc»,  «obOpaboTka  WHPOpPMaLUU»,  «XpaHeHHWE  HHGPOpMAIMMY»,  «IIepeaada
nHpopManuny;

KOAMPOBATh U JEKOIUPOBATh COOOLICHUS MO 3aJaHHBIM IPaBUJIaM, IEMOHCTPUPOBAThH
MOHMMAHNE OCHOBHBIX TPUHIMIIOB KOAWPOBAaHUS HWH(MOPMALUN PA3TUIHOW TMPHPOJIBI
(TexkcToBOH, rpaduIecKoi, ayauo);

CpaBHUBATh JUIMHBI COOOILEHHH, 3alIMCAHHBIX B Pa3JIMYHBIX al(aBUTaX, ONEPUPOBAThH
€IMHUIIAMU U3MEPEeHUsI MH()OPMAIIMOHHOTO 00bEMa M CKOPOCTH Nepeayn JaHHbIX;

OLIEHUBATh M CPaBHUBATh Pa3Mepbl TEKCTOBBIX, Ipa)UUeCKHUX, 3BYKOBBIX (aiJIOB H
BH1€0(haITOB;

MPUBOANUTH MPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHs U Iepefadd WHGpOpMaluy,
CpaBHUBATh UX KOJIMUYECTBEHHBIE XapAKTEPUCTUKH;

BBIJICIATh OCHOBHBIE OJTanmbl B HWCTOPHM M TOHWMAaTh TEHICHIMHA Pa3BUTHUS
KOMITBIOTEPOB U TIPOTPAMMHOT0 00ECTICUCHHUS;

[ojlyyaTb W HCHOJb30BaTh HMHPOPMALHUIO O XapaKTEPUCTHKAX MEpCOHAIBHOIO
KOMIIbIOTEpAa M €ro OCHOBHBIX 3JEeMEHTax (Ipoleccop, ONepaTUBHAs  MaMsTh,
JOJTOBPEMEHHAs TaMSTh, YCTPOWCTBA BBOJIAa-BHIBO/IA);

COOTHOCHTB XapaKTEPUCTUKH KOMITHIOTEPA C 33/1a4aMHt, PEIIAeMBbIMHU C €T0 TIOMOIIBIO;

OPUEHTUPOBATbCS B HEpPapXHUECKOW CTPYKType (QaiiyioBoil cucTteMbl (3almUCHIBATH
nojiHoe uMs (Qaiina (karanora), nyTb K ¢ailny (kKaTajory) mo HMMEIOIIEMYCs OIMUCAHUIO
(haiiIoBOM CTPYKTYPHI HEKOTOPOTO HHPOPMAIIMOHHOTO HOCUTEIIS);

paborath ¢ (ailoBONM CHCTEMOM MEPCOHATBHOTO KOMITBIOTEPA C HCIOIb30BAHHEM
rpapuueckoro  uHTEpdeiica, a HUMEHHO: CO3/aBaTh, KONHUPOBaTh, IEepeMeNIaTh,
NIEPEUMEHOBBIBATh, YIAIATh W apXUBUPOBaTh (aillbl M  KaTaJorH, MCIOJIb30BaTh
AHTHBHUPYCHYIO IPOTPAMMY;;

MPEICTaBIATh PE3YNbTaThl CBOCH NEATENFHOCTH B BHJIE CTPYKTYPHPOBAHHBIX
WITIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEANUHBIX MPE3eHTALNH;

uckaTh uHpopmanuio B HMHTepHeTe (B TOM 4Hcie, MO KIIOYEBBIM CIOBaM, IO
M300pakKeHUI0), KPUTHICCKH OTHOCUTHCS K HaJACHHOW MH(OpMaIlUU, 0CO3HaBas OMacHOCTh
IUI JIMYHOCTH W OOILECTBAa PACIpOCTPAaHEHHs BPEIOHOCHON HMH(OpMaiuu, B TOM YHUCIE
HKCTPEMHUCTCKOTO M TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;



HCIOJIb30BAaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIHIA;

coOmonarb TpeboBaHMs  O€30MacHOM  AKCIUTyaTallMM  TEXHUYECKUX  CPEICTB
WH(POPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, COONIONAaTh CETEBOW JTHKET,
6a30BbIe HOPMbI HHPOPMALMOHHOW 3TUKU U MpaBa Npu paboTe ¢ MPUIOKEHUSIMH Ha JIOOBIX
ycTpoiictBax u B IHTepHeTe, BEIOMpaTh O€30MacHbIe CTPATErHH MTOBEJCHHS B CETH;

MIPUMEHSTh METOABI MPO(UIAKTUKA HETATUBHOTO BIIUSHUSA CPEACTB MHPOPMAIIMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH Ha 370POBbE M10JIb30BATEIIS.

K konmy oOyuenuss B 8 kiiacce y oOyuaromierocst OyayT chOpMHUPOBAHBI CIIEIYIOIIHE
YMEHHS:

MOSICHATh HA NpUMEpax pazluuus MEXIy TIO3UIMOHHBIMA U HEMO3ULHUOHHBIMU
CUCTEMaMHU CUHMCIICHUS;

3aMuChIBaTh M CpaBHUBATH Ieibie yucia oT 0 mo 1024 B pa3snuyHBIX MO3UIIMOHHBIX
CUCTeMax CUMCIeHHS (C oCHOBaHUAMHU 2, 8, 16), BHINOIHATE apuMETUUECKUE ONIEpalluu HaJ|
HUMU;

PacKpbIBaTh CMBICI OHATUN «BBICKa3bIBAHHUE), «JIOTHYECKAs OIIEPALIUS», «JIOTHUYECKOE
BBIPAKEHUE;

3aMKChIBATh JIOTUYECKUE BBIPAKEHUSI C UCIIOJIb30BAHUEM JU3BIOHKIINH, KOHBIOHKIIUU U
OTPHUIAHUS, OMPEIENIATh UCTUHHOCTh JIOTUYECKUX BBIPAKEHUH, €CIIM HM3BECTHBI 3HAYCHUS
HMCTUHHOCTHU BXOJSIINX B HEIO NEPEMEHHBIX, CTPOUTH TAOIHUIIBI HCTUHHOCTH JJIS JIOTHYECKUX
BBIPAKCHU;

PacKpbIBaTh CMBICI MOHATUN «HCIIOJTHHUTEIbY, «AITOPUTMY, «IIPOTrpaMMay, MOHUMAas
pasHUILy MEX1y YHOTpeOJIeHUEM 3TUX TEPMUHOB B OOBIZICHHOM peuu U B HHPOPMATHUKE;

OIMCHIBATh AJTOPUTM PELIEHUS 33Ja4d Pa3IU4YHbIMHU CIIOCOOaMH, B TOM YHCJIE B BUJE
0JI0K-CXEMEI;

COCTABJISATh, BBINOJIHATh BPYYHYIO M HAa KOMIIBIOTEPE HECIOXKHbBIE AJITOPUTMBI C
UCIOJIb30BAHNUEM BETBICHUN U LIUKJIOB VIS YIIPABJICHUS UCIIOTHUTEISIMU, TAKUMHU Kak PoboT,
UYepenamka, YepTéxHUK;

HCIO0JIb30BaTh KOHCTAHTHI U MEPEMEHHbIE PA3IUYHbIX TUIOB (YMCIOBBIX, JOTUYECKHX,
CUMBOJIbHBIX), @ TaKXKe COJAEp)KallhMe MX BBIPAXKEHUs, MHCIOIb30BaTh OINEPATOP
MIPUCBaNBaHMUS;

UCIOJIb30BaTh MpHU pa3paboTKe NporpaMM JIOTMYECKHWE 3HA4YeHHs, ONepalud U
BBIPQXCHUS C HUMU;

aHAJIM3UPOBATh IPEIUIOKEHHBIE aJITOPUTMBbI, B TOM YMCJIE ONPEHENATh, KaKue
pe3yJIbTaThl BO3MOXHBI IIPU 3aJaHHOM MHO>KECTBE UCXOHBIX 3HAUECHUI;

CO3/1aBaTh M OTJIAXKUBATh NpPOrpaMMbl HA OJHOM U3 SI3BIKOB IMPOTPaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllkonpHbIE ANropuTMuYecKuil SI3bIK), peamnu3yrolme
HECJIO)KHBIE aJTOPUTMBI OOpAaOOTKM YHUCIOBBIX JAHHBIX C MCIIOJB30BAaHUEM IMKJIOB WU
BETBJICHUI, B TOM YHCJE PEATU3YIOUIME IMPOBEPKY IEIMMOCTH OAHOIO IIEJIOr0 YHUCia Ha
Jpyroe, MpoBEpKY HATypaJlbHOTO YHMCIIa Ha MPOCTOTY, BbIAEICHHS LU(p U3 HATYpaJbHOTO
qucia.

K konny oOyuenust B 9 kJjacce y oOydaromierocs OyayT cGOpPMHPOBAHBI CIEIYIOIIUE
YMEHHUSL:

pa30buBaTh 3a/1a4M Ha MOJ3a[a4M, COCTABJIATD, BBHIIIOJHATH BPYUYHYIO U Ha KOMIIbIOTEpPE
HECJIOKHBIE aJIrOPUTMbl C HCIHOJIB30BAaHHWEM BETBJIEHHUI, IIMKIOB M BCIOMOTIAaTEIbHBIX
JITOPUTMOB JUIS YIIPABJICHUS UCIIOTHUTEISIMH, TaKUMH Kak Po6oT, Uepemnaika, YepTEXHUK;



COCTaBIATh U OTJIAXHUBaThb MPOrPaMMBbl, pEaNU3YIOIIHME TUIIOBbIE AaJITOPUTMBbI
00pabOTKH YMCIIOBBIX MOCIEI0BATEIBHOCTEN MIIM OJTHOMEPHBIX YHUCIOBBIX MAaCCHUBOB (IIOUCK
MaKCHUMYMOB, MUHHUMYMOB, CYMMbI UM KOJINYECTBA 3JIEMEHTOB C 3a/laHHBIMU CBONCTBAaMH)
Ha OJHOM U3 s3bIKOB nporpammupoBanus (Python, C++, Ilackansb, Java, C#, LlkonbHblit
ANTOpUTMUYECKHN SI3BIK);

pPacKpbIBaTh CMBICH TOHSATUH «MOJENb», «MOJIEIUPOBAHUEY», OIPEAETATh BUIBI
MOJIeNIel, OIICHHWBAaTh aJCKBAaTHOCTb MOJIEIM  MOJACIHPYEMOMY OOBEKTYy M LEJIIM
MO/IETTUPOBAHUS;

UCIONIb30BaTh rpapl M JAEpeBbs 11 MOJEITUPOBAHUS CHUCTEM CETEBOM U
HepapXUuecKol CTPYKTYphl, HAXOAUTh KpaT4allIuil myTh B Tpade;

BBIOMpPATh CHIOCO0 MPEJCTAaBICHUS JAaHHBIX B COOTBETCTBUU C MOCTABJICHHOW 3agadeit
(Tabmumpl, cxembl, Tpadukw, AWArpaMMbl) C HCIHOJB30BAHMEM COOTBETCTBYIOLIMX
MIPOrPaMMHBIX CPeJICTB 00pabOTKU JaHHBIX;

UCIIOJIb30BaTh JJIEKTPOHHBbIE TaONUIBI AN 0OpabOTKM, aHajau3a W BHU3yalH3aluu
YHCIIOBBIX JAHHBIX, B TOM YHUCIIE C BBIIEJICHUEM JHMana3oHa TAOIUIBl U YIOPII0YNBAHHEM
(COpTUPOBKOI1) €T0 2JIEMEHTOB;

CO3/aBaTb U MPHUMEHSITh B DJIEKTPOHHBIX TaOiuuax QGopMynsl Uisi pacdy€éToB C
UCIOJIb30BAaHUEM BCTPOEHHBIX apupMeTHuecKux (yHKIUN (CyMMUPOBAaHHE U MOACYET
3HAYCHWH, OTBEYAIONIMX 3aJaHHOMY YCJIOBHIO, CpeaHee apu(METHYECKoe, IOUCK
MaKCHUMaJIbHOTO W MHHUMAJIBHOTO 3HAYCHHS), aOCOJIFOTHOM, OTHOCHUTEILHOW, CMEIIaHHOMN
ajipecaluy;

UCIOJIb30BATh AJEKTPOHHBIE TAOIHUIBI JJIi YMCICHHOTO MOJEIMPOBAHMS B MPOCTHIX
3aJlayax U3 pa3HbIX MPEIMETHBIX 00JacTel;

HCIOJIb30BaTh COBPEMEHHbBIE MHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHUKAIIMOHHBIE
CepBUCHI, 00TayHble XPAaHWIUINA JaHHBIX, OHJIANH-IpOrpaMMbl (TEKCTOBBIE U rpaduyeckue
pelaKkTopsl, cpe/ibl pa3paboTKH)) B yueOHOM U OBCEAHEBHOM ESTEILHOCTH;

MPUBOJIUTh MPHUMEPHl HCIOIb30BaHUS T€OMH(GOPMAIIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCy/lapCTBEHHBIX ~ YCIYI, 0Opa3oBaTelbHbIX cepBUcCOB VHTepHeTa B yueOHOH U
IIOBCEIHEBHOM 1€ATEIbHOCTH;

UCIOJIb30BaTh PA3JIMYHBIE CPEICTBA 3aIUUTHl OT BPEILOHOCHOTO IPOrPAMMHOIO
o0ecrniedeHus, 3alUIaTh NEPCOHAIbHYI HH(POPMALIUIO OT HECAHKIIMOHUPOBAHHOTO JOCTYyIA
U ero MOCIeACTBUH (pa3rialleHus, MOJMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTMYECKHUX U COLIMAIBHO-TICUXO0JIOTMYECKUX aCIIEKTOB UCIIOIb30BaHus ceTh MHTepHeT
(ceTeBasi aHOHUMHOCTB, TU(PPOBON Clle/l, AyTEHTUYHOCTb CYOBEKTOB U PECYPCOB, OIMACHOCTh
BPEIOHOCHOTO KOJ1a);

pacrio3HaBaTh TONBITKM M TPEAYNPEXIaTh BOBIEUYEHHE ce0s M OKpYXarolluxX B
JECTPYKTUBHBIE U KpUMHUHAJIbHBIE ()OPMBI CETEBOI aKTUBHOCTH (B TOM UHMCII€ KHOEPOYITUHT,
¢bumHr).



TEMATHYECKOE INTAHUPOBAHUE

7 KUIACC
KonnyecTBo yacos ONEKTPOHHBIE
Ne HaumenoBanue
(mmudpoBsie)
n/ | pasmenoBuTeMm | Bceer | KoHTpoabH [TpakTiueck
o0Opa3oBaTenbHbIC
i IPOrPaMMBI 0 bIe PabOTHI ue paboTbl
pecypchl
Paznen 1. lludposas rpaMOTHOCTH
KomneroTep —
YHUBEPCAJIbHOE Bu6muotexa [JOK
1.1 | ycTpoiicTBO 2 https://m.edsoo.ru/7t416
00paboTku 46¢e
JTAHHBIX
ToOrDAMMEL K bubmuoreka [{OK
1.2 porp 4 https://m.edsoo.ru/7f416
JaHHBIC
46e
KomnbroTepHbie buGnuorexa LIOK
1.3 P 2 https://m.eds00.ru/7f416
ceTH
46e
Wroro no pazpeny 8
Paznen 2. Teopernueckue 0OCHOBBI HH()OPMATHKH
Nudopmarnus u bubnnorexa [JOK
2.1 | uapopmMamonH 2 https://m.edsoo.ru/7f416
bI€ TTPOIIECCHI 46e
oeCTaBIeHIe bu6anoreka LIOK
22 | PeACTABT 9 https://m.edsoo.ru/7f416
uHpOpMaLuu
46e
Hroro o pazzaeny 11
Pasnen 3. adopmaimoHHble TEXHOIOTHI
TeKCTOBRIG bubanoreka LIOK
3.1 6 1 https://m.edsoo.ru/7f416
JTIOKYMEHTBI
46e
K OMIIBIOTEDHAS bubnuoreka [{OK
3.2 P 4 https://m.edsoo.ru/7f416
rpaduxa
46e
MVIIETHME i E but6mmorexa [IOK
33 | Y A 3 1 https://m.eds00.ru/7f416
BIC TTPE3CHTAIINH
46e
Hroro no paszneny 13
PesepBHOE Bpems 2 1
OBIIEE
KOJIMYECTBO
YACOB IIO 34 3 0

I[TPOIT'PAMME




8 KVIACC

KonnyecTBo yacos ONEKTPOHHBIE
Ne | HaumeHnoBaHue
(mmudpoBsie)
1/ | pa3fenoB U TeM Beer | Kontponbn [IpakTuyeck
o0Opa3oBaTenbHbIC
| MpOrpaMMBbI 0 bIe paboTHI ue paboTsl
pecypchl
Pazgen 1. TeopeTnueckne ocCHOBBI HHPOPMATHKH
CHeTeMbL bubnunoreka LIOK
1.1 6 1 https://m.edsoo.ru/7f418
CUHCJICHUS
516
ONeMEeHTBI bu6nmoreka [IOK
1.2 | maTemaTuuecKoit 6 1 https://m.edsoo.ru/7f418
JIOTMKH 516
Uroro no pazneny 12
Paznen 2. AnropuTmsl U mporpaMMHpOBaHUE
Henoren BuGmorexa 110K
2.1 p ) 10 1 https://m.edsoo.ru/7f418
ANropuTMHUYECKH 516
€ KOHCTPYKIINH —
SI3BIK bubnunorexka LIOK
2.2 | mporpaMMHUpOBaH 9 https://m.edsoo.ru/7f418
ust 516
Aras bubnunorexka LIOK
2.3 2 https://m.edsoo.ru/7f418
ITOPUTMOB
516
Hroro o paszzaeny 21
Pe3epBHOE Bpems 1
OBIIEE
KOJIMYECTBO
YACOBIIO 34 3 0
ITPOTPAMME
9 KIIACC
Ne | Hammenosarme KomnmuecTBo yacoB DNEeKTPOHHBIE
(uncpossie)
1/ pasaenoB uteM | Bcer | KoHTponbH [IpakTrueck
oOpa3oBarenbHbIE
n MpOrpaMMBbI 0 bIe paboTHI re paboThl
pecypcesl
Pazgen 1. lludbposas rpaMOTHOCTH
I'mobGanpHas ceTh
WNHTtepreT n bubnnorexka [JOK
1.1 | cTparerun 3 https://m.edsoo.ru/7f41a
0e301macHoOro 7d0
MOBEJICHUS B HEX
Pabota B bubnuorexa [JOK
1.2 | uadopmMamoHHoO 3 https://m.edsoo.ru/7f41a
M IPOCTPAHCTBE 7d0
Wroro no paszneny 6
Paznen 2. TeopeTnueckue OCHOBBI HH(OPMATUKH
71 MopenupoBanue ] 1 bu6mmoreka [IOK
' KaK METOJI https://m.edsoo.ru/7f41a




| nosHanus | 7d0
Hroro no pazneny 8
Pasnen 3. AiropuTmsl U IporpaMMHpPOBaHUE
Pa3pabotka bubmmoreka [JOK
3.1 | anropuT™MoB u 6 1 https://m.edsoo.ru/7f41a
IIPOrpaMm 7d0
bu6mmoreka [IOK
3.2 | YopasneHue 2 https://m.edsoo.ru/7f41a
7d0
Uroro no pazneny 8
Paznen 4. UndopmarimoHHbIe TEXHOJIOTUH
DeKTpOHHbIE bu6mmoreka [IOK
4.1 10 https://m.edsoo.ru/7f41a
TaOJIULIBI
7d0
Mngopmanmorn bubnnoreka [JOK
4 | Di€TeXHOIOMIH 1 https://m.edsoo.ru/7f41a
B COBPEMEHHOM
7d0
o01IecTBe
Wroro no pazpeny 11
PesepBHOE Bpems 1
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 0
I[TPOTPAMME

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

7 KJIACC
Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

HpOBepﬂeMLIe ONpEeAMETHBIC PE3YIIbTATBI OCBOCHUS OCHOBHOH
O6pa30BaTCHLHOﬁ nporpaMmMbl OCHOBHOT'O 06Iuer0 O6pa30BaHI/IH

1

ITo Teme «l{upoBast rpaMOTHOCTH

1.1

[ToscuaTh Ha  TpuUMepax  CMBICI  TMOHATUH  «HMH(POpPMALUL»,

«MH(POPMAIIMOHHBIN TIpoIeccy, «o0padoTka WHPOpMAIUNY, «XpaHEHUE

uHpOpMaLUNY, «TIepeaada HHPOpMaIum»

1.2

1.3

ITpuBOIMTE TIPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHHMS M Iepenadu
uH(pOpMalii, CPAaBHUBATH UX KOJMUYECTBEHHBIE XapaKTEPUCTUKU

[Tomyyats ¥ uUCHOJB30BaTh HH(OpPMALMIO O  XapaKTepPUCTHUKaX
NIEPCOHAIIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (Mpoleccop,
ornepaTHUBHAs NaMsTh, JOJTOBPEMEHHasl IMaMATb, YCTPOWCTBAa BBOJA-

BBIBO/1A)

1.4

COOTHOCUTH XapaKTEPUCTHKU KOMIbIOTEpA C 3a/JadaMH, PEIIaeMbIMU C

€0 IOMOIIBIO




L.5

1.6

OpueHTHpOBaTbC B HMEPAPXHUYECKOW CTPYKType (ailioBoi CHCTEMBI
(3amuceIBaTh monHOE MM (aiina (katanora), myTh K (aiiiny (kartanory)
0 HUMEIoLEMyCs onucaHuio (aiIoBOM CTPYKTYpbl HEKOTOPOTO

MH(POPMALIMOHHOTO HOCUTEIS)

PaGorate ¢ ailioBoil CHUCTEMOW TEPCOHAIBHOTO KOMIIBIOTEPA C
UCIIOJIb30BaHUEM rpaduueckoro uHTepdeiica: co3naBarh (KOMHUPOBATH,
nepeMeniaTb, MepeMMEHOBBIBATh, YAANATh M apXUBUPOBATH (ailiabl U

KaTaJjoru, UCI0JIb30BaTh aHTUBUPYCHYIO MPOTrpamMmy)

1.7

1.8
1.9

1.10

1.11

Hckatp naopmarmio B IHTEpHETE (B TOM YHKCIIE TIO KIIFOYEBBIM CIIOBAM,
0 M300paXEHUI0), KPUTUYECKU OTHOCUTHCS K HalJIeHHOW MH(pOopMaIuH,
OCO3HaBaTh ONACHOCTb JUIs JIMYHOCTH M OOLIECTBA PACHPOCTPAHEHUS
BPEIOHOCHON uHpOpMalMM, B TOM YHUCIE OSKCTPEMHUCTCKOIO U
TEPPOPUCTUYECKOTO XapakTepa

[ToHuMaTh CTPYKTYpY aipecoB BEO-pecypcoB

Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUN
Cobmronate TpeOoBaHHMS O€30MACHON JKCIUTyaTallMd TEXHHUYECKUX
CpeACcTB HMH(OPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH,
coOiroaaTh CETeBOM 3TUKET, Oa30Bble HOPMbI HH(GOPMALIMOHHON STHUKU U
npaBa npu paboTe ¢ NPUIOKEHUSMH Ha JIIOOBIX YCTPOHCTBaX U B
WuTepHere, BBIOUpATh O€30MaCHbIE CTPATETUH TIOBEIEHUS B CETH
[TpumeHsTh MeTOnIbl NPOQPMIAKTUKHA HETATUBHOTO BIUSHUS CpPEICTB
MH(POPMALIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHMH Ha 3/10pOBbE

IIOJIB30BaTCIIA

IIo Teme «TCOpeTI/ILIeCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

KO,Z[HpOBaTL U JCKOAHUPOBATH COO6IJ_[CHI/I}I o 3alaHHBIM IIpaBHJIaM,
JAEMOHCTPUPOBAThL IMMOHHMMAHUC OCHOBHBIX IIPUHIMUIIOB KOAWPOBAHHA

uHpOpMALIUU Pa3TMYHON IPUPOABI (TEKCTOBOM, rpadMuecKoi, ayuo-)

2.2

CpaBHMBATh JJIUHBI COOOIEHUH, 3aITUCAHHBIX B Pa3IMYHbIX andaBuTax,
ONepUpoOBaTh E€IUHHUIIAMHM HM3MEpeHHs HH(OpPMAaLMOHHOTO 00bEéMa u

CKOPOCTH I€peaavu JaHHbIX

2.3

OI_[eHI/IBaTL " CpaBHHUBATH pasMEpbl TCKCTOBLIX, Fpa(I)I/I‘-ICCKI/IX, 3BYKOBBIX

¢aiinoB u Bugeodaiiaos

ITo Teme «MHpOpMALIMOHHBIE TEXHOJIOTHUM

3.1

IIpencraBiaTe  pe3yibTaTbl  CBOEHM  JEATEIBHOCTH B BHUJE




CTPYKTYPHUPOBAaHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX PE3CHTALUN

8 KUIACC
Kon .
IIpoBepsieMble IPEIMETHBIE PE3YJIbTAaThl OCBOCHUS OCHOBHOM
IIPOBEPSEMOTO .
00pa30BaTeNIbHONW IPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus
pe3yJiibrarta
1 ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATUKID
. [losicHaTe Ha mNpuMepax pasInyusd MEXIy IO3MLHOHHBIMA U
' HENO3ULMOHHBIMHU CUCTEMaMH CUUCIICHUS
3anucbiBaTh U cpaBHMBaTh Lenble yucia or 0 no 1024 B pa3nnyHbIx
1.2 MO3MIIMOHHBIX CHCTeMaxX cuuciaeHus (¢ ocHoBaHusMu 2, 8, 16),
BBITIOJIHATH apu(METHYECKHE OTIepauy HaJl HUIMA
13 PackpbiBaTh CMBICI MOHATUHN «BBICKAa3bIBAHUEY, «JIOTMUECKAsI ONIEPALIUSY,
' «JIOTUYECKOE BBIPAKEHUE
3anuchIBaTh JIOTHUECKUE BBIPAXKEHHS C HMCIOIb30BAHMEM JU3BIOHKIUH,
KOHBIOHKIIMM W OTPULIAHUS, OINpPEAENsATh HUCTUHHOCTh JIOTMUECKHUX
1.4 BBIPAKEHUH, €CIIM U3BECTHBI 3HAUEHUS MCTUHHOCTH BXOJAIIUX B HETO
MIEPEMEHHBIX, CTPOUTH TAaOJMIBl HUCTUHHOCTU JUISL  JIOTHYECKHX
BBIPaKCHUN
2 1o TeMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE
PackpeiBath CMBICJI MMOHATHH «UCIIOJTHUTEIIbY, «AITOPUATMY,
2.1 «IporpamMma», TOHUMas pa3HUIy MEXIy YHOTpeOJIeHHeM 3Tux
TEPMHUHOB B OOBIIEHHOH peun U B UH(OpMaTUKe
55 OnucelBaTh aIrOpUTM PELICHUS 3aJaud pa3IMYHbIMU CIIOCOOAMHU, B TOM
' qucye B BUAE 0JI0K-CXEMbI
CocTaBnATh, BBINOJHATH BPYYHYO M Ha KOMIIBIOTEPE HECIOKHBIE
2.3 QITOPUTMBI C HCIIOJIb30BAHMEM BETBIICHHM W LMKJIOB JUISl YIPABIICHHS
HCIIOJIHUTENISIMU
Hcnonp30BaTh KOHCTAHTHI M IEPEMEHHBIE PA3TUYHBIX TUIIOB (YMCIIOBBIX,
24 JIOTUYECKUX, CHMBOJBHBIX), a TaKXe COJep)Kallie HX BBIPAKEHUS,
HCII0JIb30BaTh ONEpaTOp NMPUCBAUBAHUS
Y Hcnonb3oBate npu pa3paboTKe MPOrpaMM JIOTUYECKUE 3HAYEHUS,
' OIlepalyy U BBIPAKEHUS C HUMH
2.6 AHanu3upoBaTh NPEUIOKEHHBIE AJTOPUTMBI, B TOM YHUCIIE ONPEAEIATH,




2.7

Kakue pe3yjbTaTbl BO3MOXXHBI IIPpU 3aJaHHOM MHOXCECTBC HCXOIHBIX

3HAYEHUI

CozpmaBaTh M OTJI@XKWUBATh IPOrpaMMbl HAa OJHOM U3  S3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, UlkonbHblil
AnroputMuyeckuil  SI3bIK), pEaIU3YIOIIME HECIOXKHBIE AJITOPUTMBbI
00pabOTKN YMCIIOBBIX JAHHBIX C UCIIOJIb30BAHUEM ITUKJIOB U BETBIICHHIA,
B TOM YHCJIE€ pPEaIM3YIOIIHNE IPOBEPKY AEIUMOCTH OJHOIO LEIOro Yucia
Ha Jpyroe, MpPOBEPKY HATYypaJbHOIO YHUCIA Ha IMPOCTOTY, BbIACICHUS

nudp U3 HATYPAITBHOTO YHUCIIa

9 KIIACCA
Kon
MIPOBEPSIEMOTO

pesyJiprara
1

[TpoBepsiembie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

I[To Teme «l{udpoBasi rpaMOTHOCTHY

1.1

1.2

1.3

1.4

Hcnonb30BaTh  COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM  YHCIIe
KOMMYHHKAI[MOHHBIE CEPBUCHI, 00JaUHbIE XPaHWIUIIA JaHHBIX, OHJIANH-
porpaMMsbl (TEKCTOBBIE U Tpaduueckre peaakTopbl, Cpeabl pa3paboTKN)

B y4eOHOM U TTOBCEAHEBHOM JIESITEIILHOCTH

[TpuBOIUTE MpHUMEPHI HCIOIB30BAaHUS T'€OMH(OPMALMOHHBIX CEPBHUCOB,
CepBUCOB  TOCYAApPCTBEHHBIX YyCIYyr, 0Opa3oBaTeNbHBIX CEPBHUCOB

WuTepHera B yueOHOM U MOBCEAHEBHOMN AESITEIbHOCTU

Hcnonb30BaTe  pas3jiMyHblE CPEJICTBA 3aIUTBI  OT BPEJOHOCHOTO
IPOrPpaMMHOI0 OOECTeYeHHs, 3allUIlaTh MEPCOHATIbHYI HH(OPMAIIHIO
OT HECAHKIIMOHUPOBAHHOT'O JOCTYIa U €ro MOCIeACTBUH (pa3riamieHus,
MIOJIMEHBI, yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKHX U
COLIMAJILHO-TICUXOJIOTMYECKHUX aCIEKTOB MCIIOJIb30BaHUs ceTu MHTepHeT
(ceTeBast aHOHUMHOCTb, ITU(PPOBOH cJell, ayTEeHTUYHOCTh CYOBEKTOB U

PECYpCOB, OMACHOCTh BPEJOHOCHOTO KOJIa)

Pacnio3HaBaTh TMOMNBITKM M MpPEAyNpekJaTb BOBJIEUEHUE ce0sl |
OKPY)KAIOIIMX B JECTPYKTHBHbIE W KpUMHUHaJIbHBIE (DOPMBI CeTeBOIi

aKTUBHOCTH (B TOM 4ucie KUOepOyIIHHT, (DUIIHMHT)

ITo Teme «TCOpCTI/ILIeCKI/IC OCHOBBI I/IH(i)OpMaTI/IKI/I»

2.1

PaCKpBIBaTB CMBICH TIOHSITHH «MOACIb», «MOACIUPOBAHUCY, OIMPCACIIATH

BHUJIBI MOJIEJICH, OIICHMBATh aJCKBATHOCTh MOJEIU MOJICTUPYEMOMY




O6’BeKTy " OCJIsIM MOJICIIMPOBAHUA

2.2

Hcmons3oBaTh Fpa(l)I)I H ACPEBbA IJIs1 MOACIIMPOBAHUSA CUCTEM CETEBOH U

MEPAPXUUECKOH CTPYKTYPBI, HAXOAUTh KpaTYalllii myTh B Tpade

[To TemMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

3.1

3.2

PazouBatn 3a/la4i Ha 11oJA3a/la4u, COCTABJIATD, BBITIOJIHATL BPYYHYIO U Ha
KOMITIBIOTCPE HCECJIOKHBIC AJTOPUTMbI C HCIIOJIB30BAHHUEM BCTBHGHI/Iﬁ,
OHUKJIOB u BCIIOMOT'aTCJIbHBIX aJIrOpUTMOB JIA YIIpaBJICHUA

HUCIIOJIHUTCIIIMU

CocTaBisITh HW OTJIAKUBATH MPOTPAMMBI, PEATH3YIONIUE THIIOBBIE
QITOPUTMBI ~ OOpaOOTKM  YHCIIOBBIX  TIOCJICJIOBATEIILHOCTEH WK
OJIHOMEPHBIX YHUCIIOBBIX MACCHBOB (IIOMCK MaKCHMyMOB, MHHHMYMOB,
CYMMBI WJIH KOJIMYECTBA 3JIEMEHTOB C 33JJaHHBIMH CBOMCTBAMH) HA OJJHOM
u3 s3bpIkoB mporpammupoBanust (Python, C++, Ilackans, Java, C#,

[IxonbHBIA ATTOPUTMUYECKUN SI3BIK)

ITo Teme «I/IH(bOpMaI_[I/IOHHbIe TCXHOJIOTHHN»

4.1

4.2

Breibupate cnoco® mpeAcTaBieHUsT JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amauedl (TaOnuIbl, CXEMBbI, TpaduKu, AUATPaAMMBI) C
HCIIOJIb30BaHNEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00pabOTKH

JTAHHBIX
Hcnonp30BaTh AJIEKTPOHHBIE TaOMMIBI A 00paOOTKM, aHanmu3a |
BU3yaJM3alldd YHCIIOBBIX JIaHHBIX, B TOM YHUCJE C BBIICICHUEM

JAuaria3oHa Ta6J'II/II_IBI " YIIOpAJOYNBAHUCM (COpTHpOBKOfI) €ro 3JICMCHTOB

4.3

4.4

Co3naBaTh M TNPUMEHATh B D3JEKTPOHHBIX Tabuuuax GopMynbl JUIs
pacué€ToB C HCIMOJIb30BAaHHUEM BCTPOCHHBIX apUPMETHUECKUX (YHKIUI
(cymmupoBaHHE M TOACYET 3HAYEHUH, OTBEYAIOIIMX 33JaHHOMY
YCIOBHIO, cpelHee apu(MEeTHYecKoe, IOHCK MAKCHUMalbHOTO U
MUHHMAJIbHOTO 3HA4eHUs), aOCONIOTHOW, OTHOCHUTENIbHOM, CMeEIIaHHON
ajzipecanuu

Hcnonp30BaTh 3JEKTPOHHBIE TAOIUIBI ISl YUCICHHOTO MOJIEIUPOBAHUS

B IIPOCTLIX 3a/la4ax U3 pa3HbIX IMPEAMCETHBIX obOacrei




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
1

1.1

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

[Mudposasi rpaMOTHOCTH

Kommbrorep — yHHBEpCaabHOE BBIYUCIHUTEIHHOE YCTPOHCTBO, paboTaroiiee Io
nporpamme. THIIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOEHHBIE
KOMITBIOTEPBI,  CyNMEepKOMIbIOTephl.  MoOWibHBIE — ycTpoiicTBa.  TexHHKa

0€30IaCHOCTH U ImpaBujia pa6OTBI Ha KOMIIBIOTEPE

1.2

OcHOBHbIE KOMIIOHEHTBHI ~KOMIIbIOTEpa W WX HazHauenue. [Ipomeccop.
OnepatuBHass W JONTOBPEMEHHAas IaMATh. YCTpPOWCTBA BBOAA U BBIBOJA.
CeHcoOpHBII BBOJ, JaTYUKU MOOWJIBHBIX YCTPOWCTB, CpeACTBa OMOMETPHUYECKOM

aYTeHTI/IQ)I/IKaLII/II/I

1.3

1.4

Hcropus pa3BUTUS KOMIBIOTEPOB M IporpaMMHoro obecrnedenus. ITokonenus
KOMITIBIOTCPOB. COBpeMCHHLIC TCHACHIINHN Pa3sBUTHA KOMIIBIOTCPOB.
Cynepkomnsrorepsl. IlapamiensHble BbluucieHus. IlepcoHalbHBI KOMIIBIOTED.
IIpoueccop U ero XapakTepuUCTHKM (TakTOBas 4acToTa, pPa3psAIHOCTD).
OneparuBHasg mamsATh. [[onroBpemeHHass nmamsaTbh. Y CTpOMCTBAa BBOAA M BBIBOJA.
OO0BbEM XpaHMMBIX JaHHBIX (ONepaTHUBHAs MaMATh KOMIbIOTEpA, KECTKUI AUCK U
TBEPJIOTENbHBII HAKOMMTENb, IOCTOSIHHAs NaMATh CMapTPoHA) U CKOPOCTb

AO0CTYIIAa JJIA pa3IMYHbBIX BUIOB HOCHTENeH

[Iporpammuoe  oOecrmeueHne  KommbloTepa. lIpukiagHoe  mporpamMMHOE
obecrieyeHue. CucrtemHoe pOrpaMMHOE obecrieyeHue. CucteMmsl
nporpaMMmupoBanusi. [IpaBoBas oxpaHa MporpaMM W JaHHBIX. becruiaTHble |

yCIOoBHO-OecmaTHbIe TporpaMMbl. CBOOOIHOE MPOTrpaMMHOE O0ecTieueHne

1.5

Qaiinel 1 nanku (katanoru). Tumbl QaitnoB. CpoiictBa (aiinmoB. XapakTepHbIe
pasMmepbl (ailyioB pa3IUYHBIX TUIMOB (CTpaHMIIA TEKCTA, DJIEKTPOHHAs KHUTA,

¢dotorpadus, 3anuck NECHHU, BUCOKIIUII, TOTHOMETPAKHBIA (PHITHEM)

1.6

1.7

[Tpuniunsl noctpoenust ¢aitnoBeix cucreM. [lomHoe wums (aiina (mamku,
karasora). [IyTs k Qaitny (manke, katanory)

daiinoBelii MeHexkep. Pabora ¢ daiinamu u mankamu (KaTajoramu): CO3JaHHE,
KOIMPOBaHUE, IMepeMellleHne, MEepeuMEeHOBaHNe U YyaajeHue (ailioB U mamok

(xaranoroB). [Touck (aiinoB cpeacTBaMu ONeparioOHHON CHCTEMBI

1.8

ApxuBanusi JaHHBIX. Mcrionb3oBaHKue MpOrpaMM-apXuBaTopoB

1.9

KomMmnbprotepHsle BUpYyChl U JOpyTHe BPEJOHOCHBIE IporpaMMsbl. IIporpammer s




3allIUTBI OT BUPYCOB

1.10

1.11

O0benHeHNE KOMITbIOTEPOB B ceThb. Cerb MuTepHer. Beb-cTpanuna, BeO-cailT.
Crpykrypa aapecoB BebO-pecypcoB. bpaysep. IlouckoBeie cucremsl. Ilouck
uH(OpMallUM MO KIIOUEBBIM CJIOBaM M MO u300paxeHuto. J[ocToBepHOCTH

uHpopManuy, moxydeHHoi u3 MiHTepHera

CoBpeMeHHbIE CepBUCH UHTEPHET-KOMMYHHKAIUI

1.12

2.1

2.2

2.3

24

CereBoil aTHKET, 6a30BbIe HOPMBI HH()OPMALIMOHHOW 3TUKU U IIpaBa Ipu padboTe B

cetu UnrtepHer. Ctpareruu 6e3omnacHoro noseaeHus B Inrepuere
Teopernueckrue 0CHOBBI HH(POPMATHKHI

Wudopmanus — 0JHO U3 OCHOBHBIX MOHATHI COBpeMeHHOW Hayku. MHpopmanus
KaK CBEJICHMs, IPEJHA3HAYCHHBIE [l BOCIIPUATHS YEIIOBEKOM, U MH(DOPMAIUs KaK

JaHHbIE, KOTOPbIE MOT'YT OBITH 00pa0OTaHbl ABTOMAaTU3UPOBAHHON CUCTEMOM

I[I/ICerTHOCTI) JaHHBbIX. Bo3MoXXHOCTE OIMCaHuA HCTIPCPBIBHBIX 00BEKTOB H
IpouecCcoB € MOMOIIBIO JHUCKPCTHBIX JdaHHBIX. I/IH(bOpMaI_[I/IOHHBIC IMpoHeCChbl —

MIPOLIECCHI, CBA3AHHBIE C XPAHCHUEM, TIPe0Opa30BaHUEM H ITepeIadeii TaHHBIX

CumBon. Ancdasut. MomHocTs andasuta. PasHooOpasue s3bIKOB U ai¢aBUTOB.
EcrectBennble U (opManbHble S3bIKH. AJ(paBUT TEKCTOB Ha PYCCKOM S3bIKE.
JiBonuHblil andaBut. KomnmuecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWIA)
(uKCcUpoBaHHOH JUTMHBI B 1BOUYHOM aiaBuTte. [IpeoOpasoBanue modoro andasura
K BOMYHOMY. KONmMuecTBo pa3nuuHbIX CIOB (PMKCHPOBAHHOM JIMHBEI B andaBute

ONpeIEAEHHON MOIIIHOCTH

KOI[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aJ'I(l)aBI/ITa C IOMOIIBIO KOAOBEIX CJIOB B APYromM

aJI(baBI/ITe, KoaoBasda Ta6nnua, JACKOAUPOBAHUC

2.5

2.6

JIBonunsiii koa. [IpencraBnenre JaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B JIBOUYHOM
andasure
Nudopmannonnsiii 006EM NaHHBIX. BUT — MHUHMMalbHAs €IWHUIIA KOJUYECTBA

uHbopMaluu — ABOWYHBIN pa3psan. baiit, kunobaiit, merabaiT, ruradait

2.7

2.8

CkopocTb nepefjaun JaHHbIX. EITMHUIBI CKOPOCTH Nepefadn AaHHbIX. VckakeHue
nH(pOpMalLIUY IpU Nepeiade

KonupoBanue tekcroB. PaBHoMepHbiii kon. HepaBHomepHblli koa. Koxmposka
ASCII. Bocbmubuthele konupoBku. [lonstue o xoaupoBkax UNICODE.
JlekoaupoBaHue  COOOIIEHWH € KCIOJIb30BAaHHMEM  PaBHOMEPHOIO U

HepaBHOMEpHOTo Koaa. MHpopManmoHHbIN 00BEM TEKCTA

2.9

Ob1ee npeacrapieHne 0 LU(GPOBOM MPEACTABICHUN ayAHUOBU3YalIbHBIX U JAPYTUX




2.10

HenpepbIBHBIX JaHHbIX. KogupoBanue 1sera. LBeTtoBbie moaenu. Moaens RGB.
I'myOuna xopupoBanus. [lanurpa
PactpoBoe u BekTOpHOE TmpencTaBieHue u3o0paxenuid. Ilukcens. OueHka

nH(pOpMaLMOHHOTO 00bEMA rpaduUecKUX JaHHBIX ISl PACTPOBOTO U300pasKeHUs

2.11

3.1

KomupoBanue 3Byka. PaspsgHocts M uyacrtora auckperuszanmu. KosmuecTBo
KaHainoB 3anuch. OIleHKa KOJIMYECTBEHHBIX I1apaMETpOB, CBA3AHHBIX C
MPEJCTaBICHUEM M XpPaHECHHEM 3BYKOBBIX (hailioB

WudopmanroHHble TEXHOIOTUU

TexkcToBblE JOKYMEHTHI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHula, ab3all, cTpoka,

CJIOBO, CUMBOJI)

3.2
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TexcToBBII mmpoueccop — HHCTPYMCHT CO31aHuA, pPE€aAAKTUPOBAHUA nu

dbopmatupoBanus TekcToB. [IpaBuina Habopa TekcTa

PenaktupoBanue tekcra. CBoiictBa cumBonoB. Llpudr. Tumer mpudTos
(pyOsienble, ¢ 3acedykaMmu, MOHOIIMpPUHHBIE). [lomyxupHoe U KypcHBHOE
Hauepranue. CBoicTBa a03aleB: TpaHUIb], aO3alHBII OTCTYN, WHTEpBAl,

BbIpaBHUBaHMe. CTuneBoe popmarupoBaHue

34

CrpykrypupoBaHue UH(POpPMallMM C  TOMOMIIbIO  CIHCKOB M TaOmuI.

MHOI‘OYpOBHCBBIC CITMCKH. Z[O63.BJ'I€HI/IC Ta6J'II/II_[ B TCKCTOBBIC TIOKYMCHTBI

3.5

3.6

BcraBka mn300pakeHUil B TEKCTOBblE JOKyMeHTHl. OOTekaHue u300paxKeHun
TEKCTOM. BKiItoueHne B TEKCTOBBINA JJOKYMEHT AUarpaMM U GopMyi
[TapameTpsl cTpaHuubl, HyMepamnus crTpaHul. JloOaBieHue B  JOKYMEHT

KOJIOHTUTYJIOB, CCBIJIOK

3.7

IIpoBepka mnpaBomnucanus. PaccraHoBka mnepeHocOB. ['00COBOM BBOJ TEKCTa.
OnTnueckoe pacrio3HaBaHue Tekcra. KommbrorepHblli nepeBoa. Mcmnonb3zoBaHue

cepBHCOB ceTn MHTepHeT 1ist 00pabOTKH TeKCTa

3.8
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3.10

3HaKOMCTBO ¢ rpaduyeckumu penakropamu. Pacrpossie pucynku. Mcnonb3oBanue

rpaguIecKuX MPUMHTHBOB

Omnepaimu  peakTupoBaHus Tpaduueckux OOBEKTOB, B TOM 4YHCIE IH(POBBIX
dororpadumii: M3MEHEHHE pa3Mepa, 0O0pe3ka, IOBOPOT, OTpaXeHHWe, padboTa C
obnacTsiMu (BbLIENICHUE, KOMPOBAHKE, 3aJIMBKA [BETOM), KOPPEKIHS LIBETA, SIPKOCTH
1 KOHTPACTHOCTHU

Bextopnas rpaduka. Co3nanue BEeKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOTO IIpolieccopa WM APYrHX Iporpamm (npuioxkeHuit). JloGaBneHue

BEKTOPHBIX PUCYHKOB B JOKYMEHTBI




[ToaroroBka MynbTUMEAUHHBIX mpe3eHTanmid. Cnain. JloOGaBneHue Ha crlaij

> TeKcTa ¥ n300pakeHnii. PaboTa ¢ HECKOBKUMU claiiiaMu
3.12 JlobGaBneHne Ha ciai ayAMOBU3YaJIbHBIX JaHHBIX. AHUMAIMs. [ urepcchlIku
8 KVIACC
Kon [IpoBepsieMblil AIEMEHT COJECpKAHUS
1 Teoperuueckrne 0CHOBbI HHPOPMATHKHU
Heno3unuonHuele ¥ MO3UIMOHHBIE CUCTEMbI cuucieHus. Andasut. OcHOBaHUE.
1.1 Pazpépuyrast gopma 3amucu uucna. llepeBon B AECATHYHYIO CHCTEMY YHCEN,
3alMCaHHBIX B IPYIrUX CUCTEMaX CUUCICHUS
1.2 Pumckas cucrema cuucneHus
JIBonunas cuctema cunciienus. [lepeBon nensix uncen B mpeaenax ot 0 go 1024 B
JBOMYHYIO CHCTeMY cuuciieHus. BocbmepuuHas cucrtema cuucienus. [lepeBop
13 ylycesl U3 BOCBMEPUYHOW CUCTEMBI B JBOMYHYIO M JIECATUYHYIO CUCTEMBI U
' oboparno. IllectHamuatepuynas cucrtema cuucienus. IlepeBon uwmcen u3
LIECTHAAUATEPUYHON CHCTEMbl B JIBOWYHYIO, BOCBMEPUYHYIO MU JECATHYHYIO
CHCTEMBbI U 00paTHO
1.4 Apudmernueckue onepauy B JBOUYHON CUCTEME CUMCIIEHUS
Jlornyeckne  BbICKa3biBaHWA.  Jlormueckme — 3HauYeHUs ~ BBICKa3bIBaHMIA.
DneMeHTapHble U COCTAaBHbIE BbICKa3bIBaHUS. Jlornueckue omepanuu: «u»
15 (KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHHUE), <«WIN» (IM3BIOHKLHUSA, JIOTMYECKOe
. CIIOXKEHUE), «He» (Jiormueckoe oTpuilanue). [I[puopuTeT JTOTMYecKuX Omneparuii.
Onpenenenrne HCTUHHOCTH COCTABHOT'O BBICKA3bIBAHUS ITPH U3BECTHBIX 3HAUECHUAX
HMCTUHHOCTHU BXOJSIIUX B HETO 3JIEMEHTAPHBIX BbICKA3bIBAHUI
L6 Jlornueckue BelpaxkeHusd. [IpaBuna 3anmcm sormyeckux BelpaxkeHH. [locTpoenne
' TaOIUI] UICTUHHOCTH JIOTHYECKHUX BBIPAKCHUIN
1.7 Jlornyeckue 31eMeHTHI. 3HAKOMCTBO C JIOTHYECKHMH OCHOBaMHU KOMIIBIOTEPA
2 ANTOpUTMBI M IPOIPAaMMHPOBAHHE
51 [Tonsitue anropurma. HMcnosHWTENW aarOpUTMOB. AJTOPUTM KAk  IUIaH
' YIPABJICHUS UCTIOTHUTEIEM
- CaoiictBa anropurMa. CrocoObl 3alUCH alropuT™Ma (CIOBECHBIH, B BHJE OJOK-
' CXEMBI, IPOrpaMma)
53 AJnroputMu4Yeckue KOHCTpyKUMH. KoHCTpykuus «ciegoBaHue». JIMHEHHBIN
' anroput™M.  OrpaHMYEHHOCTb  JIMHEMHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
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2.5

2.6

2.7

2.8

npeaAyCMOTPETh 3aBUCHUMOCTD ITOCJIICA0BATCIIBHOCTHU BBIIIOJIHACMBIX ,Z[GﬁCTBPIfI oT

HUCXOAHBIX JAaHHBIX

KOHCprKI_[I/Iﬂ «BCTBJICHHUC): IIOJIHAsd MW HCIIOJIHAaA q)OpMBI. Bremonnenue u
HCBBIIIOJHCHHUE YCIOBUA (I/ICTI/IHHOCTB Hn JIOKHOCTb BI)ICKaSBIBaHI/IH). HpOCTBIC u

COCTaBHBIC YCIIOBUA

KOHCTPYKI_[I/IH (IIOBTOPCHHUE». HHUKIIBI C 3aJaHHBIM YHCIOM HOBTOpeHI/Ifl, C

YCJIOBUCM BBIITIOJIHCHHA, C HepeMeHHOﬁ OUKJa

Pazpabotka mns  ¢GoOpMaNbHOTO WCIOMHHUTENS alrOpPUTMa, TPUBOMASIICTO K
TpeOyeMoMy pe3yabTaTy MPH KOHKPETHBIX HCXOJHBIX JaHHBIX. PaspaboTka
HCCJIOXHBIX QJITOPUTMOB C HCIIOJIB30BAHHMEM 1HKIIOB U BETBJICHUN JJIA
yIpaBjieHus (popMaTbHBIMKU UCTIOTHUTEIIMH. BBIOIHEHHE AITOPUTMOB BPYIHYIO

1 Ha KoMIibioTepe. CHHTAaKCUUYECKHE U JIOTHUeCKue omnOku. OTKa3bl

Azpik  mporpammupoBanus  (Python, C++, Java, C#, IlkonbHsri
Anroputmuueckuii  fI3pIk). CHcTemMa NTPOrpaMMHUPOBAHMS: PEAAKTOp TEKCTa
MporpamMm, TPAHCIATOP, OTIATUUK

[lepemennas: Ttun, wumsa, 3HaueHue. llenble, BelIECTBEHHbIE W CHUMBOJIBHBIC

NEPEMCHHBIC

29

OnepaTop IMpucCBavBaHUs. ApI/I(I)MeTI/ILIeCKI/Ie BBIPAXKCHUA HW TOPAAOK HX
BBIYHCIICHHUA. Onepam/m C OCJIBIMH YHUCIIaMU:. IECJITIOYUCIICHHOC ACICHUC, OCTATOK

OT OCJICHUA. HpOBepKa ACIIMMOCTH OJHOTI'0 TEJIOro Yrcjia Ha ApYroe

2.10

Berenenus. CoctaBHble yClIOBUS (3alIMCh JJOTUYECKUX BBIPAKEHUIN HA M3Y4aeMOM
A3bIKEe IporpaMMupoBaHusi). HaxoxaeHne MHHMMyMa M MaKCUMyMa U3 JBYX,
TpEX W UeThIpEX uncen. PemleHne KBaJApaTHOrO YpaBHEHHs, HMEIOIIETO

BCIICCTBCHHBIC KOPHU

2.11

2.12

JlnanoroBasi OTiIajka MPOrpaMM: TOIMIArOBOE BHITIOJIHEHUE, MPOCMOTP 3HAYCHHIA
BEJIMYHH, OTJIaJI0YHBIN BBIBOJI, BEIOOP TOYKH OCTAaHOBA

Huxn ¢ ycnmoBuem. AnroputMm EBKimnma st HAX0XKIEHUST HAaUOOJBIIEro OOIIeTo
JENUTENs IBYX HaTypaldbHBIX yucell. Pa3OueHue 3amucu HATypallbHOTO YHUCIa B

MO3UIMOHHON CUCTEME C OCHOBAHMEM, MEHBIIIUM WM paBHbIM 10, Ha OTJAETbHbBIC

udpsI

2.13

]_II/IKJ'I C nepeMeHHoﬁ. AJITOpI/ITMLI MMPOBEPKU ACTIUMOCTU OJHOI'0 ICJIOr0 YncCiia Ha

Jpyroe, MPOBEpKH HAaTypaibHOIO YKCIIa Ha MPOCTOTY

2.14

O6paboTka CHMBOJIBHBIX JaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIE) TI€PEMEHHEIE.

[TocumBonpHast 00paboTka cTpok. IloAcu€r 4YacTOTHl MOSIBIEHHS CHMBOJIA B




ctpoke. BecTpoennbie hyHKIMM 17151 00pabOTKH CTPOK

2.15

9 KJIACC

OHpeI[GJ'IeHI/IC BO3MOJXHBIX PE3YJIILTAaTOB paGOTBI ajiropurMa IIpd 3aJJaHHOM
MHOXXCCTBC BXOJHBIX JAaHHBIX, OMPCACICHHUC BO3MOXXHBIX BXOAHBIX HOAaHHBIX,

MPUBOIALINX K JAHHOMY pe3yibTaTy

Kon
1

1.1

IIpoBepsieMblil 37IEMEHT COJEPHKAHUS

Hudposas rpaMmoTHOCTH

I'mobanehas cets MaTepHeT. [P-aapeca y310B. CeTeBoe XpaHeHUE TaHHBIX. MeTo b
WHJAUBUIYaTbHOTO M KOJUIEKTUBHOTO pa3MeIlleHHs HOBOW uH(pOpMAIU B
Wurepuere. bonbuive gaHHple (MHTEPHET-JAaHHBIE, B YAaCTHOCTH JIaHHBIC

COIIMAJIbHBIX CETEH)

1.2

1.3

2.1

22

[Tonste 006 wuHbOPMAIMOHHONW O0€30MacHOCTH. YTPo3bl HH(POPMALMOHHOMN
0€30MacHOCTH TIpHU paboTe B TIIOOATHHOW CETH M METOJBI MPOTHUBOJICHCTBUS M.
[IpaBuna Ge3omacHoil ayTeHTHU(HUKAIMHU. 3alluTa JUYHOW WHGOpPMAIMU B CETH
HNurepHer.  be3omacHele  crparerud  noBeneHHss B cetu  MHTepHer.
[IpenynpexaeHue BOBIEYEHHUS] B JIECTPYKTUBHBIE W KpHUMUHAJIbHBIE (POPMBI

CETeBOW aKTUBHOCTH (KHMOepOyIIIUHT, (GUIIUHT U Ipyrue Gopmbl)

Bunasl nesrensHoctn B WHTepHere. MHTepHET-cepBHUCH: KOMMYHHKAIIMOHHBIE
cepBHCHl (TIOYTOBast ciyk0a, BUAECO-KOH(PEPEHII-CBA3b U JPYTUE), CIIPaBOUHBIE
CIy’KObl  (KapThl, paclMcaHUsi U JApYyrue), IOUCKOBBIE CIYXKObI, CIyXOBbI
OOHOBJIEHHMsSI TIporpaMMHOro oOecredeHus U Jpyrue ciyxObl. CepBHUCHI
rocyaapcTBeHHbIX yciyr. ObnauHble XpaHWwinia JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu TOKyMeHTOB (oHJaiH-o¢uckl). [IporpaMmMmHoe obecrieueHre Kak BeO-
CEpBUC: OHJIAITHOBBIE TEKCTOBBIE U I'paUuecKHue pelakToOphl, Cpelbl pa3paboTKH
poTrpaMMm

TeopeTnueckre 0CHOBbI HHPOPMATHKU

Monens. 3amaum, pemiaemble C MOMOILIbI0 MojenupoBaHus. Kiaccubukanmu
mojneneil. MarepuanbHble  (HaTypHble) U HUH(GOPMALMOHHBIE  MOJEIH.
HemnpepsiBHble 1M nucKpeTHble Mojaenu. Mmurannonnele wmonpenu. Wrpossie
mojenu. OIEeHKa COOTBETCTBUS MOJEIHM MOJCIUPYEMOMY OOBEKTY U LM

MOACIIUPOBAHUA

Ta6mmunbie monenu. Tabnuia kak MpeaCcTaBICHUE OTHOIICHUS

2.3

ba3bl nannbix. OTO0p B TaONHUIIE CTPOK, YAOBICTBOPSIOIINX 3aJaHHOMY YCIOBHUIO
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I'pad. Bepmmna, pedpo, myTs. OpueHTHPOBAHHBIE U HEOPHEHTUPOBAHHbIE TPadbI.




2.5

2.6

2.7

3.1

3.2

JnuHa (Bec) peOpa. BecoBas marpuma rpada. [ymuHa MyTH MEXIy BEpIIMHAMH
rpada. ITouck ontumaneHoro nmytu B rpade. HaganbHas BepiivHa (MCTOYHUK) H
KOHEYHasi BepInHa (CTOK) B OPUEHTHPOBAHHOM Tpade. BrruncieHne xommdecTsa

nyTeil B HaNpaBJICHHOM alUKIMYECKOM Tpade

Hepeso. Kopenb, BepmmHa (y3en), muct, pedbpo (myra) nepesa. Breicota aepesa.
[Tognepeso. [Ipumeps! ucnonab3oBaHus aAepeBbeB. Ilepebop BapuaHTOB ¢ HOMOLIBIO
JepeBa

[TonaTne MareMaTHuecKOW MoAenu. 3ajayd, pellaeMble € [IOMOIIBIO
MaTEMaTUYECKOT0 (KOMIIBIOTEPHOr0) MoJenupoBanus. OTinuue MareMaTH4ecKon
MOJIEJIM OT HATYpHOM MOJENIM U OT CJIOBECHOIO (JIMTEpPaTypHOrO) OIUCAHMS

o0BeKTa

OTalbl KOMIIBIOTCPHOI'O MOACIUPOBAHUA: IMOCTAHOBKA 3aJadyu, IIOCTPOCHUC
MaTeMaTH4YeCKOM MOJCJIH, ITpOorpaMMHasd pcajiu3anus, TCCTUPOBAHUC, ITIPOBCIACHUC

KOMIIBIOTEPHOIO SKCIIEPUMEHTA, AHAIIU3 €r0 PE3yJIbTaTOB, YTOUHEHUE MOJEIH
ANTOpUTMBI U TPOrPAMMUPOBAHUE

Pa3Ouenue 3amaunm Ha noxzagauu. CoOCTaBIEHUE aITOPUTMOB U IPOTrPaMM C
UCTOJIb30BAaHUEM BETBJICHMH, IMKJIOB M BCIIOMOIATENbHBIX QJITOPUTMOB JUIS

YIpaBJICHUA UCIIOJHUTEICM UIIN APYTUMHA UCITOJTHUTCIIAMUA

Tabnuunble BenumuuHbl (MaccuBbl). OpHoMepHble MaccuBbl. CocTaBieHHE H
OTJaJIKa MPOrpaMM, peaIn3yIOIIUX THUIIOBbIE aITOPUTMbI 00PaOOTKH OJHOMEPHBIX
YHCIIOBBIX MAaCCHUBOB, Ha OJHOM M3 s3bIKOB IporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IllkonbHbi AnroputmMudeckuii S3bIK): 3amoOIHEHHE
YHCJIOBOTO MAaccHBa CIy4yallHbIMHM 4YMCIaMH, B COOTBETCTBHHM C (QOPMYIJION WU
yTEM BBOJA YHCEN, HAXOKIEHUE CYMMBI 2JIEMEHTOB MAacCUBA, JIMHEWHBIN IOUCK
3aJJaHHOTO 3HAYEHUS B MAaCCHUBE, MOACUET JIEMEHTOB MACCHBA, y/IOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHUIO, HaXOXXJICHHE€ MHHUMAJIBHOTO (MaKCHUMAJIBHOTO) 3JEMEHTa

MacCHuBa. COpTHpOBKa MacCuBa
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O6pa60TKa IMOTOKa JAaHHBIX: BBIYUCJICHUC KOJUYCCTBA, CYMMBbI, CPCOHETO
apI/I(i)MeTI/I‘IeCKOFO, MHHHMAJIBHOIO H MAaKCUMAJIBHOT'O 3HAYCHHUA JOJIICMCHTOB

MMOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOMIUX 3aJaHHOMY YCJIIOBHIO
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Vnpasnenne. Curnan. OOpatHast cBs3b. llodydeHue CHUTHAJIOB OT IUQPOBBIX
JaTYMKOB (KacaHMs, pacCTOSHUS, CBeTa, 3Byka U jpyroro). Ilpumepsr
UCTOJBb30BaHUSl  MPUHIUNA OOpaTHOW CBA3M B  CHCTEMax  YIpPaBICHHS

TEXHUYECKUMU YCTPOMCTBAaMHM, B TOM uHcie B poboroTexHuke. [Ipumepsr




4.1

4.2

pPOOOTU3UPOBAHHBIX CHUCTEM (CHCTEMa YIpaBJIEHUs ABM)KCHHEM B TPAaHCHOPTHOM
CHUCTEMe, CBapouyHas JIMHUSA aBTO3aBOJIa, AaBTOMATU3MPOBAHHOE YIIPABIICHUE
OTOIUICHHEM JIOMa, aBTOHOMHAsl CUCTeMa YIPAaBJIEHUS TPAHCIIOPTHBIM CPEACTBOM

U IpyTUE CUCTEMBI)
WndpopmanoHHbIe TEXHOJIOTUU

[TonsiTe 00 HMEKTPOHHBIX TaOmuIax. THIBI JaHHBIX B SYEWKaX AIICKTPOHHON
Tabmunpl. PenaktupoBanue u (opmatupoBanue Tabnuiu. BerpoeHHble QyHKIUH
JUI TIOMCKa MaKCUMyMa, MHHUMYMa, CYMMBI M CPEJHEro apu(pMeTHyecKoro.
CopTupoBKa J[aHHBIX B BBIACICHHOM jAuana3zoHe. IlocTpoeHue amarpamm
(rucrorpamMma, KpyroBas aMarpaMma, TOdYedHas auarpamma). Bwibop Tuma

AuarpaMMbl

[IpeoOpazoBanue ¢opmyn npu kormupoBanud. OTHOCHUTENbHAs, a0COTIOTHAS H

CMCIIaHHaA aapecal i

4.3

VYcHOBHBIE BBIYHMCICHHUS B ANEKTPOHHBIX Tabmuuax. CyMMHUpOBaHUE U MOJACYET
3HAUEHUH, OTBEYAIOIIUX 3aJaHHOMY ycioBuio. OOpaboTka OonbIIUX HAOOPOB

JaHHbIX. YucneHHnoe MOJCIUPOBAHUC B 3JICKTPOHHLIX Ta6J'II/II_IaX

4.4

Ponp MH(OPMAIMOHHBIX TEXHOJOTMH B Pa3BUTUM SKOHOMHKU MHUPA, CTPaHBI,
peruona. OTkpbITBIE OOpa3zoBaTenbHble pecypebl. IIpodeccun, cBs3aHHBIE C
uHpopMaTUKOi W MH(OPMAIMOHHBIMH  TEXHOJIOTHSIMHM:  BeO-Iu3aiiHep,
POrPaMMHUCT, pa3pabOTUUK MOOMIIbHBIX MPHIIOKEHUN, TECTUPOBILUK, aPXUTEKTOP
IPOrpaMMHOr0 OOecreueHus, CHeNMaIUCT MO AaHadu3y IaHHBIX, CHCTEMHBIH

aIMUHUCTPATOP

ITPOBEPAEMBIE HA OI'D 10 HTHOOPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJIBHOM
IMPOI'PAMMBbI OCHOBHOT' O OBIIIEI'O OBPA3OBAHUA

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOT0O
IIPOBEPSIEMOTO YpOBHSI OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O
TpeOOBaHUS obmero oopazoanust Ha ocHoBe PI'OC

3HaTh (MOHUMATB)
Brnanenre OCHOBHBIMH TOHSTHAMHU: WH(pOpMAIHS, Tepeaada, XpaHeHHe
U 00paboTka HH(pOpMAIUH, AITOPUTM, MOJIENb, IU(POBOM MPOAYKT U X

HCIIOJIB30BAHUE JIS PCIICHUSA yqe6HBIX " NPaKTHYCCKHUX 3a1a4

BJ'IaI[eHI/Ie IIOHATUSAMU: BBICKAa3bIBaHUC, JJornyeckas ornecpanmus,

JIOTUYCCKOC BBIPAXKCHUC




YMeTs

2.1

22

YMeHue omnepupoBaTh CIWHHUIIAMH HW3MEPECHHs HH()OPMAIMOHHOTO
00BbEMa ¥ CKOPOCTH TMepeauu JaHHBIX

YMeHue 3anuchiBaTh M CpaBHUBaTh Lenbie yuciaa or 0 mo 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHUCTEMaxX CUUCIEHHUS C OCHOBAaHUAMH 2, §,

16, BBIMOJIHATD apU(PMETHUECKHUE OTIepAllUU HAJl HUMU

23

VYmMmenue KOoaupoBaTb M JACKOAUPOBATH COO6H.I€HI/I${ 10 3aJaHHBbIM
I[paBUJIaM; ITIOHUMAaHHC OCHOBHBIX IMPUHIUIIOB KOAWPOBaHUA

nH(pOpMaLIUU PA3INYHONU IPUPOIBI: TEKCTOBOM, rpaduueckoil, aynuo
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2.5

2.6

VYMeHue 3amuchiBaTh JIOTHUYECKHE BBIpAXXCHHUA C HCIIOJIb30BAHHUEM
JAU3BIOHKIOWHY, KOHBIOHKIWMKU W OTpHULIAHHA, OIPEACIATH HCTHHHOCTDH
JJOT'MYCCKUX BBIpa)KeHHﬁ, €ClIn U3BCCTHBI 3HAYCHHA HNCTHHHOCTHU
BXOOAIIUX B HETO IMECPEMCHHLIX, CTPOUTH Ta6JII/IIII)I UCTUHHOCTHU JJIA
JJOIT'MYCCKUX BBIpa)KeHHﬁ; 3alIMCbIBATb JIOTHYCCKUC BbLIPAXKCHHUA Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHue CcocTaBliATh, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIO’KHBIE aJITOPUTMBI JUJIs yrpaBieHus: ucnonnurensimu (Yepenaka,
YepTEXHUK U JApYyrUe); co3gaBaTh U OTJIAKUBATH MPOTrpaMMbl Ha OJTHOM
u3 s3bIKOB mporpammupoBanust (Python, C++, Ilackans, Java, C#,
[konpHBIA ANTrOpUTMUYECKUI SI3BIK), peanu3yloliue HECI0XKHbIE
QITOPUTMBI 00PaOOTKM YUCIOBBIX JAHHBIX C UCIOJIb30BAHUEM IIUKIJIOB U
BETBJICHUI; yMeHHE pa30uBaTh 3aJauyd Ha I10/33/a4H, HCIOJIb30BaTh
KOHCTaHTBhI, IEPEMEHHbIE M BBIPAKEHHs PA3IUUHBIX THIOB (YHCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX); aHAJIM3UPOBATh MPEIJIOKEHHBIN aJTOpPUTM,
ONpEAEIATh, KaKUe PE3yJbTaThl BO3MOXKHBI IIPU 33JaHHOM MHOXECTBE

UCXOOHBIX 3HAYECHUN

YMeHue 3amnucaTh Ha HN3YYaCMOM SA3BIKE ITPOrpaMMHUPOBAHUS AJITOPUTMBI
MMPOBEPKHU ACITIUMOCTH OAHOI'0 MHEJOT0 4YHCIa Ha APYyroc, IMpOBEPKU
HATypaJlbHOTO YMUCJIa Ha MPOCTOTY, BBIACICHUSA I_II/I(I)p W3 HATypaJIbHOI'O
YqHucia, ITIOHUCK MaKCHUMYMOB, MHWHUMYMOB, CYMMBI YHCIIOBOM

oCICA0BATCIbHOCTHU

2.7

Bnagenue ymeHHMEM OpPHUEHTHPOBATHCS B HEPAPXUUYECKOM CTPYKTYpe
(haimoBOil CHUCTEMBI, paboTaTh ¢ (DAIOBON CHCTEMOM TMEPCOHAIBHOTO
KOMITBIOTEpA C UCMOJIb30BaHUEM rpaduaeckoro uarepdeiica, a UMEHHO:

CO31aBaThb, KOIIMPOBATh, MCPEMCIIAThb, NECPECUMCHOBBLIBATL, YAAIATH H




apXUBHUPOBATh (PAiIbl U KaTaJIOTH

Brnanenue ymeHUsIMU M HaBbIKaMM MCII0JIb30BaHUS MH(OPMALIMOHHBIX U
2.8 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH Ul NOWCKA, XpaHeHHs, 00paboTKu 1

nepeaadyn 1 aHaJin3a pa3jiIndHbIX BUI0OB I/IH(bopMaI_[I/II/I

YMeHue BeIOMpATh CIOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBUU C
"0 MOCTaBJICHHOW 3afadei (TaOJHIbl, CXeMbl, TpaduKu, AUArpaMMbl) C
WCIIOJIb30BAaHNEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00pabOTKH

JaHHBIX

YMmenue Gopman3oBath U CTPYKTYPHUPOBATH MHPOPMAIUIO, UCTIONb3YS
AJIEKTPOHHBIC TAaOMUIBI JJis OOpabOTKH, aHalM3a M BU3YyaTU3aIUU
YHCIIOBBIX JAHHBIX, B TOM YHUCIIE C BbIIEJICHHEM JMana3oHa TaOIHIbl U
510 YHOPSI0YMBAaHUEM (COPTUPOBKOM) €ro AIEMEHTOB; YMEHHUE MPUMEHSTH B
' AIIEKTPOHHBIX Tabnumax (Gopmyssl Uisl pacy€ToB C HUCHOIb30BAHUEM
BCTPOCHHBIX (PYHKIHA, aOCOIFOTHOH, OTHOCHUTEIIBHOH, CMEIIaHHOMN
aZipecaliiy; HCIOJIb30BaTh SJEKTPOHHBIE TaOJUIBI ISl YUCICHHOTO

MOZACIIMPOBAHUA B IIPOCTHIX 3ajadax U3 pa3HbIX MPCAMCETHBIX oOiacreit

HEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA OI'D ITO
NHO®OPMATHUKE

Kon [IpoBepsiemMbIil 2IEMEHT COAEPKaHUS
1 [Mu¢posast rpaMOTHOCTH

@aiinel 1 nanku (karangoru). [IpuHIUIBI TOCTpOEHUS (PAMTIOBBIX CHCTEM.
[TonHoe ums ¢aitna (manku). [1yts k ¢aitny (manke). Padora ¢ daitnamu
U KaTaJloraMH CpEACTBAMHM ONEpPALlMOHHOM CHUCTEMBI: CO3JaHHE,

H###Par###]1.1 .
KOIHMPOBAHUE, MEepeMeIIeHne, TepeUMEHOBaHUE U ynaleHue QailyioB u
nanok (katajoroB). Tumbl daiinoB. CoiictBa (DaitioB. DalmoBbIi

MCHCIKCP. ITouck (baﬁHOB cpeacTrBaMmu OHepaHHOHHOf/'I CUCTEMBI

O6bvenunenue komnbioTepoB B ceTb. Cerb WHTepHer. Beb-cTpanuna,
BeO-caiiT. CtpykTypa aapecoB BebO-pecypcoB. bpaysep. IlouckoBsie
1.2 cucrembl. [louck wuHpopManmuMu MO KIOYEBHIM CJIOBaM M IO
nzobpaxenuto. JlocroBepHocTs  MHGOpMaluu, MOJIYYEHHOH U3

Wurepuera. IP-aapeca y3n0B. CeTeBoe XpaHEHNE JaHHBIX

2 Teopernueckre 0CHOBBI HHGHOPMATHKH

51 JIUCKpEeTHOCTh  NTaHHBIX. BO3MOXXHOCTH OMNHMCaHUSA HENPEPBIBHBIX
00BEKTOB U MPOIIECCOB C MOMOIIBIO TUCKPETHBIX TAHHBIX.




CumBon. AndaBur. MomrHocTs andaButa. J[BowuHbIil andaBwuT.
KonnuectBo BCEBO3MOKHBIX CJIOB (KOOBBIX KOMOMHAIIHIA)
¢dbukcupoBaHHOM JUIMHBI B JABouyHOoM andasute. IlpeobpazoBanue
moboro andaBuTa K JIBOMYHOMY. KonnM4yecTBO pasiMyHBIX CJIOB
(buKCUpOBaHHOM JATUHBI B a(aBUTe ONpeeIEéHHON MOLTHOCTH.

KoaupoBanue cMMBOJIOB OJHOTO ain(aBHuTa C TOMOIIBIO KOJOBBIX CJIOB B
npyrom andasurte, KogoBas Tabnuua, aexkoaupoBanue. Komuposanue
TekcToB. PaBHOMepHbI koa. HepaBHomephbiii koa. Koguposka ASCIL
BocemubOutabie komupoBku. Ilonstme o xkoaupoBkax UNICODE.
JlekogupoBaHue COOOIICHWI C HCIOJIB30BAaHUEM DPABHOMEPHOTO U

HepaBHOMepHOTo KoAa. HdopmannoHHbI 00BEM TeKCcTa

2.2

2.3

24

Nudopmanmonnbiii 00bEM JaHHBIX. BUT — MUHUMaIbHAas €IUHUIIA
KOJIMYECTBA WH(OPMAIIMK — JBOWYHBINA paspsn. EauHUIBI m3MepeHus
nH(pOpMaMOHHOTO 00BbEMa NaHHBIX. buT, OalT, KMIOOaWT, MerabaiT,
rurabait. CKoOpoCTh Mepenavyu JaHHBIX. EAMHUIIBI CKOPOCTH Tepeaadn

JAHHBIX

KoagupoBanue nsera. L[BeroBeie mozenu. Moxens RGB. ['nmyOuna
KoaupoBanus. [Tamutpa.

PactpoBoe u BekTOpHOE TIpeACTaBieHUE U300pakeHuid. [lukcens.
Onenka uHpOpPMALMOHHOTO 00BEMA TpapUUECKUX JaHHBIX IS
pacTpoBOro U300pakeHus

KomupoBanue 3Byka. PaspsgHocts M wactora 3amuch. KoamdecTtBo
KaHAJIOB 3alMCH.

OrneHka KOJIMYECTBEHHBIX TapaMeTPOB, CBSI3aHHBIX C MPECTABICHUEM U

XpaHEeHHEM 3BYKOBBIX (ailyion

2.5

2.6

Heno3umnuoHHble ¥ TMO3UIMOHHBIE CHUCTEMBbI CcUHCIeHHUS. AldaBur.
OcHoBanue. Pa3zpépuyras popma 3anmcu yucna. [lepeBo B necATHUHYIO
CHUCTEMY YHCeJl, 3alMMCAHHBIX B APYTHX CUCTEMAX CUUCIICHUS.

PumMmckas cucrtema cuucieHus

JIBonuHas cucteMa cuucienus. [lepeBos nensix uncen B npenenax ot 0
1o 1024 B 1BOMYHYIO CUCTEMY cuucieHUs. BocbMepuuHas cucrema
cuncienus. [lepeBon uncen U3 BOCBbMEPUYHON CHCTEMBI B IBOMYHYIO U
JNECATHUYHYIO CcUCTeMbl W oOpartHo. IllecTHammarepwuHas cucTema
cuncienus. llepeBon dYuWcen W3 IIECTHAMNATEPUYHOM CHCTEMBI B

JBOUYHYIO, BOCBMEPHUYHYIO M JCCATUYHYIO CHUCTEMbl U 0OpaTHO.




ApI/I(bMCTI/I‘IeCKI/Ie orcpanuru B I[BOPI‘IHOﬁ CHUCTEMCE CUUCIICHUA

2.7

Jlornueckue BbICKa3biBaHMs. Jlormueckue 3HAUYEHUS BBICKA3bIBAaHUI.
BJIGMGHTapHBIC W COCTaBHBIC BBICKA3bIBaHMA. Jlormdeckue Oornecpanuru:
«n» (KOHBIOHKLUSA, JIOTHUECKOE YMHOXEHME), «HIN» (JU3BbIOHKIMS,
JIOTUYECKOE CIIOKEHUE), «He» (Jlornueckoe otpuuanue). [Ipuopurer
jgoruyeckux — onepauuid.  OmnpeneneHue HUCTUHHOCTH — COCTABHOIO
BBICKA3bIBaHUA, €CJIM U3BCCTHBI 3HAYCHUA HCTUHHOCTHU BXOAAIIHUX B HETO
3JIEMEHTapHbIX BbICKa3bIBaHUU. Jlornueckue BoIpakeHus. IIpaBuia
3arucu  JIOTHYCCKHUX BBIpEl)KCHHfI. HOCTpOGHI/Ie Ta6JII/III HUCTHUHHOCTH

JJOIT'MYCCKUX BLIpa)KeHI/Iﬁ

2.8

Jlornueckue 3eMEHTBI. 3HAKOMCTBO C JIOTHYECKHMH OCHOBAMH

KOMIIBIOTCpa

2.9

HenpepeiBHBlE U AMCKpETHbIE Mojeiau. MMUTAIMOHHBIE MOJETH.
Urposeie Mozaenu. OlieHKa aJeKBaTHOCTU MOJENH MOJAEIUPYEMOMY

06’JE>CKTy " OeJisiM MOJCIIMPOBAHUSA

2.10

TaGmuunbie Monenu. Tabnuia Kak MpeacTaBiICHUE OTHOIIEHUS. basbl
naHHbiX. OTOOp B TaONHIE CTPOK, YAOBJIECTBOPSIONIMX 3aJaHHOMY

YCIIOBHIO

2.11

2.12

I'pad. Bepuuna, pedpo, yTh. OpueHTHpOBaHHBIE u
HeopueHTHpoBaHHble Tpadbl. iuHa (Bec) peOpa. BecoBas matpuia
rpada. [nuHa nytu Mexnay BepuimHamu rpada. ITouck ontumanbHOTro
nytu B rpage. HavyanpHas BepiimHa (MCTOYHMK) M KOHEYHAs BEpILIMHA
(cToK) B OpHEHTHpOBaHHOM rpade. Brruncinenue konuuyecTBa myred B
HaIpaBJICHHOM aIlMKJINYECKOM rpade

Hepeso. Kopens, BepmmHa (y3ein), 1uct, pedbpo (ayra) aepesa. Beicota
nepesa. IloanepeBo. Ilpumeps! wucnosnb3oBaHus JepeBbeB. Ilepebop

BAapHUaHTOB C TIOMOIIBIO ICPCBA

AJTOPUTMBI M TPOrPaMMHUPOBAHUE

3.1

CsotictBa anroputma. CrocoObl 3aNTUCH aaropuT™Ma (CIOBECHBIH, B BUJIE
OJIOK-CXEMBI, POTPaMMa).

CocraBiieHHe alropuTMOB U MPOrpPaMM C UCIHOJIb30BAHUEM BETBIICHU,
[MKJIOB W  BCIOMOTATENbHBIX  aNTOPUTMOB IS YIpaBJICHUS
ucnonuuteneM  (PobGor, Uepemamka, UYepréxHUK U  Opyrue).

BrimonHeHne anropuTMoB BpYYHYIO U Ha KOMIIBIOTEPE




3.2

S3p1k mporpammupoBanus (Python, C++, [Tackans, Java, C#, [lIkonbHBIN
AnropurMuueckuil S3bIK).

CucremMa nporpaMMHUpOBaHUS: PEAAKTOP TEKCTa MPOrPaMM, TPAHCIIATOP,
OTJIaTYUK.

[lepemennasa: Ttum, wums, 3HaueHue. Llenble, BeUIECTBEHHbIE U
CHUMBOJIbHBIE TIEPEMEHHBIE.

Omneparop npucBanBaHus. ApudMeTndecKiue BhIPAXKEHUS U MOPAIOK UX
BbIyMCIeHHs. Onepauu ¢ 1eIbIMA YUCIaMU: LIETOUYUCICHHOE JCJICHHE,
octarok oT neneHus. BerBnenus. CocrtaBHble ycnoBHs —(3aluch
JIOTUYECKUX BBIPAKCHUN HA HM3y4aeMOM S3bIKE€ MPOTrpaMMHUPOBAHUS).
Haxoxnenue MuHuMyMa

U MaKCUMyMa M3 JIBYX, TPEX M YETHIPEX yHcell. PerieHue KBaapaTHOTO
YpaBHEHHUS, MMEIOIIEro BelleCTBEHHbIe KOpHU. Lluka c ycrmoBuem.
Anroput™m EBKIMma i HaXO0XKICHUS HAHOOJBIIETO OOIIEro JCITUTEIIS
JIBYX HaTypajbHBIX yucenl. Pa3OueHue 3amucu HAaTypajibHOTO 4YMCIa B
MO3UIIMOHHON CHUCTEME C OCHOBAaHMEM, MEHBIIUM WU paBHbIM 10, Ha
ornenbHble 1UGpbl. Lukn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKHU
JIETUMOCTH OJHOTO IIEJIOTO YMCjia Ha JPYroe, MPOBEPKH HATYPAIBHOTO

qucia Ha IIPOCTOTY

33

OOpaboTka  CUMBOJBHBIX  JaHHBIX. CHUMBOJIbBHBIE  (CTPOKOBBIE)
nepemenHble. IlocumBoibHas oOpaboTka cTpok. I[loacdyér yacToThI
MOSIBJIEHUS CHMBOJa B CTpoke. BcTpoeHHble (yHKUIMU A1 00paboTKu

CTPOK

34

OnpezleneHI/Ie BO3MOJXHBIX PC3YJIbTATOB pa6OTLI aJIropuTMa 1nmpu 1aHHoM
MHOXCCTBC BXOJHBIX MOAaHHBIX, OINPCACICHUC BO3MOXXHBIX BXOIHBIX

JAaHHBIX, IPUBOJIANINX K TAHHOMY PE3YJIbTATy

3.5

TaGnuuynbsle  BenmuuuHbl  (MaccuBbl).  OJHOMEpPHBIE  MAacCHBBI.
CocraBieHue 1 0TJIaJKka MPorpaMm, peain3yIolUX TUIIOBbIE aITOPUTMbI
00pabOTKM OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM M3 S3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, llxonbHbIii
AnropuTMHyYecKHi  SI3BIK):  3aloJIHEHHME ~ YHUCIOBOIO  MAacCHBa
CIIy4aifHBIMU YMCJIaMH, B COOTBETCTBHH C (OpPMYJION WK MyTEM BBOJA
qucell, HaXO0XJIEHHUE CyMMBbl JJEMEHTOB MACCHBA, JIMHEHHBIA IIOMCK
3aJJaHHOTO 3HAa4eHUs B MaccuBe, MOACYET DIEMEHTOB MAacCHBa,

YAOBJICTBOPAKOIIUX 3aJaHHOMY YCIIOBUIO, HAXOXJICHUC MHWHUMAJIBHOI'O




(MakcuMaibHOTO) 351eMeHTa MaccuBa. CopTupoBka MaccuBa. OOpaboTKa
MOTOKA JIAHHBIX: BBIUYUCICHHE KOJMWYECTBA, CYMMBI, CPEIHETrO
apu(METHYECKOT0, MHHUMAJIBHOTO W  MAaKCHUMAQJIBHOTO 3HAa4YCHUS
AIIEMEHTOB  TOCJIEJOBATEIBHOCTH,  YAOBJICTBOPSIONIUX  3aJaHHOMY

YCJIIOBHUIO

3.6

VYmupasnenue. Curnan. OOpatHas cBs3b. [lomydeHne CHTHajJOB OT
U(POBBIX JAaTYMKOB (HAIIPUMEpP, KacaHWs, PACCTOSHUS, CBETA, 3BYKa).
[Ipumepsl HCMONB30BaHMS NPUHIMIA OOpPaTHOM CBSA3M B CHUCTEMax
yIpaBiIeHUS TEXHUYECKUMHU YCTPONCTBAMU C IOMOIIbIO JAaTYUKOB, B TOM

YHuCJIC B pO6OTOTeXHI/IKC

4.1

WNHupopmalinoHHbIE TEXHOJIOTUN

TexcToBbIe TOKYMEHTHI U UX CTPYKTYpHBIE JIEMEHTHI (CTpaHuIa, ad3arl,
CTpOKa, CIIOBO, CUMBOJI).

TekcToBBI MpOIECCOP — HMHCTPYMEHT CO3JaHUsl, PEIaKTHUPOBAHUS U
dopmarupoBanus TexctoB. [IpaBuna Habopa Tekcra. PemaktupoBaHue
tekcra. CpoiictBa cumBoyioB. Illpudrt. Tumer mpudToB (pydneHble, ¢
3ace4KaMH, MOHOIIMPHHHBIE). [loiy>)kMpHOE N KypCHBHOE HauepTaHHE.
CpoiicTBa  a03amneB: TrpaHulbl, aO3alHBIA  OTCTYN, HWHTEpBa,
BblpaBHMBaHue. [lapamerpsl crpanunsl. CtuiieBoe (GopMaTHpOBaHHE.
CtpykTypupoBaHue HHPOpPMAIMM C TOMOILIBIO CIIHCKOB M TaOJHII.
MHoroypoBHeBble ~ cnucku. JloOGaBneHue TabaMly B TEKCTOBBIE
JTOKyMeHThl. BcraBka M300pa’keHUH B  TEKCTOBbIE JOKYMEHTHI.
OObtexanue n300pakeHU TEKCTOM. BKiIroueHHe B TEKCTOBBIN JOKYMEHT
auarpamm, (opMyl, HyMepaluH CTpPaHHUL, KOJOHTUTYJOB, CCBUIOK U

APYrux 3JCMEHTOB

4.2

PactpoBble pucyHku. Mcnons3oBanue rpaguecKux MpUMUTHBOB.

Onepauuu peAakTUpOBaHUS TpadUyECKUX OOBEKTOB, B TOM YHUCIE
mudpoBelx (doTorpaduii: H3MEHEHHE pasmepa, oOpe3Ka, MOBOPOT,
oTpaxkeHue, pabora ¢ oOnacTsMu (BbIIENIEHUE, KOMUPOBaHUE, 3aJMBKa
I[BETOM), KOppEeKLHusl LBeTa, SPKOCTH U KOHTPACTHOCTH. BekropHas
rpaduxa. Co3aHue BEKTOPHBIX PHUCYHKOB BCTPOECHHBIMH CpEACTBAMHU
TEKCTOBOTO Tpolleccopa MM JAPYrHUX Mporpamm  (IIPHUIIOKEHHMN).

JloGaBieHre BEKTOPHBIX PUCYHKOB B TJOKYMEHTHI.

4.3

[ToaroroBka MymbTUMeAMIHBIX Tpe3eHTanuid. Cnaiin. /{oGaBienue Ha

Caiii Tekcta W wm3o0pakeHuil. PaboTa ¢ HECKOJIBKMMHU ClaliaMHu.




4.4

4.5

JloGaBiienre Ha claig  ayaMOBU3YalIbHBIX JIAaHHBIX. AHHUMAIHS.

I'unepccebuiku.

Tunel TaHHBIX B sSYCHKaX AJIGKTPOHHOW TaOuuibl. PemakTupoBanue u
dbopmarupoBanne Tabmauil. BcTrpoeHHBIE  QYHKIMHM I TIOMCKA
MaKkCHUMyMa, MHHUMYyMa, CYMMBl M CpPEAHEr0 apu(METHIECKOTO.
CopTHpoBKa JaHHBIX B BBIACICHHOM auana3zone. [loctpoenue nuarpamm
(rucTorpamMma, KpyroBasi AMarpaMma, TOUY€YHAsl auarpamma). Bwibop
tuma guarpammbl.  [IpeoOpazoBanue ¢GopMya TpH  KOMUPOBAHHH.

OTHOCI/ITGJII)HEUI, a0COJIFOTHAs U CMEIIaHHAas aapecanua

YcioBHBIE BBIUMCICHHS B AJIEKTPOHHBIX Tabmunax. CymMmHpoBaHHE U
nmoacy€éT 3HAYCHWH, OTBEYAIOMIMX 3aJaHHOMY ycioBuio. OOpaboTka
OoJibIIMX HAOOPOB JaHHBIX. YHCIIEHHOE MOJICIIUPOBAHUE B SJICKTPOHHBIX

TalIMIax.
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